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Drill Press Improvements. which, in addition to swinging about the ment in two different directions by screws and bolted fast to the table and finished without 
—— column as an ordinary table does, has a move- crank-handles, so that work may either be being loosened therefrom, or may be held in 

We give with this some special adaptations any special fixture. 
of the drill presses built by Gould & Eber- | 
hardt, Newark, N. J. 

The iirst of the cuts shows the drill fitted 
with an attachment for tapping. This con- 
sists of a supplementary spindle, mounted in 
a suitable support, and driven by gearing 
from the main or drilling spindle at such a 
ratio of speed as to be right for tapping a hole | 
drilled by the drill in use at the time. As 
the drill spindle is fed down to its work, the 
gear which is upon it, and which drives the 
tapping spindle, is carried below the gear, 
into which it drives, and the tapping spindle 
remains at rest during the drilling. When 
the drill spindle is raised, the gears are again 
connected, and the tapping spindle set in 
motion. Two hand-levers are seen in front 
of the tapping spindle, the upper one being 
used to raise or lower the spindle by hand 
when desired, while the lower one controls a | 
double-ended clutch, which is inside the 
case, and is used to reverse the motion of the 
spindle for backing the tapout. To this last- 
mentioned lever is attached a threaded stud, 
which projects above the case, and is shown 
behind the tapping spindle, and, passing up 
through an opening, left in the upper lever. 
On the stud are two nuts—one above and the 
other below the upper lever, and these nuts | 
being properly adjusted, the lever comes in 
contact with one or the other, moving the | 
lower lever, and thus throwing the double- | 
ended clutch, and reversing the motion of 
the spindle. 

The upper end of this clutch, which drives 
the spindle backwards, has the usual ratchet- 
shaped teeth; but the lower end, which 
drives the tap when at work, and must be | 
disengaged under the 
full strain of the tap- “ 
ping, has, instead of 
the teeth, two conical 
steel rollers, which are 
supported on studs, so 
that their axes are 
radial. These rollers 
come into contact with 
two other similar roll- 
ers supported on studs, 
which are on the upper 
face of the driving gear, 
the axes of these being 
also radial. The two 
pairs of rollers coming 
in contact do the driv- 
ing, and, when thrown 
in the centers of those 
on the clutch, are about 
+’ lower than the 
others, which is just 
sufficient to keep them 
engaged, and yet, 
owing to the great re- 
duction of friction, the 
clutch is disengaged 
very easily, even when 
driving the largest taps 
within the capacity of 
the machine. On the 
rear end of the upper 
lever is a counter 
weight which balances 
the spindle. 

The second cut shows 
the same arrangement, 
combined with a table, 


The first of the lower cuts shows another 
special form of table, which has only one 
motion in addition to the usual one, and that 
radial, or to and from the post. The other 
shows a compound table which is furnished 
to go upon any drill press having three hand- 
wheels, by which its motions are controlled. 
This table, besides being useful for many 
jobs of drilling, can be used for some jobs of 
milling, or in lieu of a profiler; the spindles 
of all the drill presses having bearings in the 
sleeve which fit them for work of this char- 
acter. They are taper bearings, and the 
shoulder at the bottom of the sleeve is also 
angular, the two forming an approach to the 

Schiele curve. The bearing can thus be al- 
ways kept up close by adjusting the collars 
at the top of the sleeve. On the next page 
we show a larger cut of the drill press, de- 
signed to show more clearly its special 





features aside from those mentioned. One 
motion of the lever at the side of the machine 
throws the back gears in or out; and the feed 
mechanism is so arranged as to traverse the 
sliding head up or down on the column, this 
travel being 34” on the machine shown, 
which is the 42” drill. This movement is 
employed for boring deep holes, and gives, 
together with the traverse of the sleeve in the 
head, a total movement of fifty-two inches. 
An extra support is placed under the table, 
, Which may be used when extra heavy work 
is to be done. Great range of feed is obtain- 
ed by means of a friction disk, and the gears 
are so proportioned as to secure a rapid 
motion of the cone pulleys compared with 
that of the spindle, thus making the belt a 
comparatively narrow and rapid running one, 
easily shifted from step 
to step. This style of 
machine is made in five 
sizes, the one shown 
weighing about 6,500 
pounds. 
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Whatever of credit 
the United States gains 
at the Paris Exposition, 
Thomas A. Edison is 
likely to receive his full 
share of glory. Mr. 
Edison appears to have 
gone to Paris in a quiet 
way to see the ‘‘ show,” 
but he could not escape 
the result of his fame, 
and he has been lion- 
ized, we have no doubt, 
beyond his desires. 

The last favor to him 
was the bestowal of the 
Grand Cross of the 
Legion of Honor, which 
he will undoubtedly 
wear with his usual 
modesty. 

The United States 
may be behind in a 
good many things, but 
so far as the use of 
electricity is concerned 
she is, beyond any ques- 
tion of doubt, a long 
way in advance of 
Europe. And the best 
and most sensible thing 
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about this is that this fact is universally con- 
ceded in all European countries. ; 
Force, Motion and Work. 


-By PrEpro. 








FOURTH PAPER—VARIABLE MOTION. 








A variable motion is one in which the dis- 

tances passed over in 
different units of time 
are all different. In 
uniform motion, as we 
have seen, these dis- 
tances are always the 
same, and are called the 
velocity of the motion 
or of the moving body. 
In variable motion the 
speed is constantly in- 
creasing, like that of a 
ball falling through 
space freely; or it may 
be constantly decreas- 
ing, like that of a ball 
thrown upwards in a 
vertical direction. The 
amount of the increase 
of speed in a unit of 
time is called the accel- 
eration when the mo- 
tion is an increasing 
one, and when it is de- 
creasing, the amount of 
decrease in a unit of 
time is called its re- 
tardation. Theacceler- 
ation and the retarda- 
tion may be constant or 
variable. When it is 
constant it is said to be 
a uniformly accelerated 
or a uniformly retarded 
motion, as the case may 
be. Fig. 5 (page 38) 
illustrates, geomet ri- 
cally, a uniformly ac- 
celerated motion. Let 
the line A F’ represent ~ 
the time that the body 
is in motion, the divi- 
sions A B, B C, etc., 
each representing one 
unit of time, as one 
minute. Let the body 
start at A from a state 
of rest, then its initial 
velocity will be zero. 
Let B Hbe the velocity 
at the end of the first 
minute, that is, its rate 
of motion at that time. 
In other words, if the 
body should now move 
on with a uniform mo- 
tion it would pass over 
the space represented 
by B Hin one minute, 
and B H would there- 
fore be its velocity, 
as we have seen under 
uniform motion (second 
paper). But B H is 
not the space passed 
over in this case, since 
the velocity at A, the ( 
beginning of the min- 
ute, was zero,and the | 
body would pass over 
no space at all if this 
remained constant. 
Hence we see that what 
is called velocity in 
varying motion is not 
the same as the term is 
used in uniform motion. 
As we have seen in uniform motion, the 
velocity is the space the body passes over in 
one minute. In variable motion the velocity 
at any given time is the space the body 
would pass over during the minute following 
the given time, provided the speed would 
cease to change at the given time, and the 
body move on with a constant speed. 

During the second minute, BC, the motion 
receives another increment, NV J, which is 
equal to B H; therefore the veloeity acquired 
in two minutesis BH-+ NI= CTI. In the| 





same manner the motion receives an increment 
at every successive minute, as B H, N J, OJ, 
PK, QL, etc., and these increments are 
called the acceleration, and are all equal to 
each other in a uniformly accelerated motion. 
Hence we see that the final velocity V at the 
end of any given time ¢, is the acceleration, 
a = BH, taken as many’ times as there are 
units in the time ¢,; that is 





What is the space passed over by a uni- 
formly varying motion ? 

In Fig. 5 we have seen that the velocity a 
A, the beginning of the first minute, was 
zero, and at B, the end of the first minute, 
it was B H = a, the acceleration. Now the 
mean velocity during the first minute is, evi- 
dently, one-half the sum of the velocities at 
A and B, which is 





will travel the same distance as the one witha 
uniformly accelerated motion, whose initial 
velocity is zero, and whose final velocity is 
FL = V, we can find the space s, passed 
over in the time ¢, by Rule 1 (second paper), 
the formula being 


If we substitute the value of V from equa- 





tion 11 in this one, we 
have 


i 3 ee s=tat® 
Again, from equation 
11 we have 


ne z , which, substi- 


tuted in I., gives 
V2 

Tn... a" 
These equations give 

us the following rules: 

Rule 12. 

To find the space 
passed by over a body 
having a uniformly ac- 
celerated motion. 

1.— Multiply one-half of 
tts final velocity by the 
time. Or 

IIl.—Multiply one-half 
of tts acceleration by 
the square of the time. 
Or 

III.— Divide the square 
of the final velocity by 
twice the acceleration; 
the result will be the 
space passed over in 
the given time. 
Examples.—Take the 

example of the train 

under Rule 11, then 

I.—Space s = 
4+xX1x2=1 mile. 

II.—Space s = 

4$X4X2X2=1 mile. 

III.—Space s = 

ee 
2x4 

To find the final ve- 
locity V, we have from 
equation 12 (I.) 

13 
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Or from equation 12 
(III.), 
3 ee V= +o 208. 
Or, equation 11, 
aie acts V=at. 
Rule 18 
To find the velocity 
at any given time, of a 
uniformly accelerated 
motion. 
I.—Divide twice the 
space by the time. Or 
II.—Multiply twice the 
acceleration by the 
space, and take the 
square root of the pro- 
duct. Or 
Ill.—Multiply the ac- 
celeration by the time; 
the result will be the 
velocity desired. 
EHzamples.—What is 
the final velocity of the 
train ? 
I.—When it has gone a 
distance of one mile 
after a run of two 


a 1 oa 3 
Ber 


ciiiniedenenn 2 minutes ? 
i '«—— = 
eT DRILL PRESS—SEE PAGE 1. 2 
1 mile a minute. 
ERe. dese beRTOaae Uwheens V=at. 30 + a) = 4a (one-half the acceleration). | IJ.—After the train has run one mile with 


Rule 11.—To find the final velocity at any| Itis also evident that, if a body moves| an acceleration of one-half of a mile a 
given time of a uniformly accelerated motion, | with a uniform motion, its velocity being minute ? 
multiply the acceleration by that time; the | A M = 3a, it will pass through a space Pv = /2XFX1= 1 mile a min. 
product will be the velocity sought. \this one minute equal to A Y, or one-half one 

Heample.—A train starts from a station | the acceleration, and that this space is the | aa pa peti ge 
with a constantly increasing speed, its ac- | same as that passed over by the uniformly | # nated ' + ' i , 
celeration being one-half of a mile a minute; | accelerated motion. In the same manner the | —. eration OF One-Dall Of & mie & min- 
what will be its speed at the end of two min-| mean velocity, at any time of the motion, as | basal 
utes ? \at F, is one-half of the final velocity F JZ, | 

By the rule viz., F R= 4V. Since a body, moving | The time of the motion we find from equa- 
Velocity V= 4X 2=1milea minute. | with this uniform velocity during the time ¢, ' tions 11, 12 (I.) and 12 (I1.). 





V=%3X 2=1 mile a minute. 
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( To find the time of motion 
when the latter is uniformly ac- 
celerated. 
I.—Divide the velocity by the accel- 
eration. Or 
II.—Divide twice the space by the 
velocity. Or 
IIIl.—Divide twice the space by the 
acceleration, and take the 
square root of the quotient, 
the result will be the time the 
body is in motion. 
Eramples.—How long has the train been 
running ? 
I:—When it has acquired a speed of one 
mile a minute with an acceleration of one- 
half of a mile a minute ? 


Rule 14 ¢ 





t= : = 2 minutes. 


II.—After it has traveled a distance of one 
mile, its velocity at that time being one 
mile a minute ? 

= =x! = 2 minutes. 

III.—After it has traveled ove mile with an 
acceleration of one-half of a mile a min- 
ute ? 


t= fe = 2 minutes. 


By solving equations 11, 12 (II.) and 12 
(III.) for a, we get 


( ms 
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To find the acceleration of a 
uniformly increasing motion. 
I.— Divide the velocity by the time. 
Or 
II.—Divide twice the space by the 
_ square of the time. Or 
III.—Divide the square of the ve- 
locity by twice the space; the 
result will be the accelera- 
tion. 


XL 

Examples.— What is the acceleration of the 
train which has acquired a speed of one mile 
a minute in two minutes ? 
I.—a = 4 of a mile a minute. 
II.—When it has traveled from the station 

one mile in two minutes ? 

i= ax “ : = +of a mile a minute. 

IIlI.—Iis velocity being one mile a minute 


Rule 15 





when it is one mile from the station ? 
| a a | Bh sped 
= —- = }40o0f a mile a minute. 
$= oy 7 Ft 


Rules 12, 18, 14 and 15 give all the possible 
cases which can come up in regard to uni- 
formly accelerated motion, when starting 
from a state of rest. Other cases will be 
considered in the next paper. 

As an example of a natural motion which 
comes under the rules and formulas of this 
paper, we may mention that of “falling 
bodies,” that is, the motion produced by the 
action of gravity. The acceleration of a 
falling body varies slightly with the latitude, 
and also with the height above the sea level. 
This laiter variation, however, is so small for 
ordinary heights that it is not considered in 
practical calculations. Different writers vary 
somewhat in the numerical value of the 
acceleration of gravity. The following are 
some determined from ‘‘ Henck’s Field Book 
for Engineers”: In the latitude of New York 
city the acceleration due to gravity is 32.16 
feet a second, or 1,929.6 feet a minute. At 
London it is 32.19 feet a second, or 1,981.4 
feet a minute, and at Paris it is 32.18 feet a 
second, or 1,930.8 feet a minute. 

With some of these values the student 
may assume some examples for practice, and 
find the space, time, etc., of falling bodies 
by the rules or formulas given in this paper. 

—__—_—__+e_______ 

The Paris Exposition will remain open one 

week in November. 





Foree in the Steam Engine and its Rela- 
tion to Smooth Running. 





By Pror. JosEpH TORREY. 





FOURTEENTH PAPER. 





In the figure [at bottom of page] is shown 
a connecting rod which tapers uniformly. It 
is a different type from the uniform rod 
considered in the thirteenth paper, in order 
that we may see how the results may vary 
between extremes. Supposing this rod to be 
designed fora 10''x12" engine, the body of 
the rod may be 1’’x1}" at the small end, and 





Division 5.—.80 x.80 x 5.04 lbs. = 8.22 Ibs. 
Large end, whole weight = 16.71 “ 
Total = 22.51 ‘‘ 
This is equal to about 57 per cent. of the 
weight of the rod.. If it had been made 
with a strap end at the crank, the proportion 
would probably have proved a little greater, 
but this isa pretty fair average. The best 
way in practice would be to make a full-size 
drawing and take the measurements directly. 
The results obtained agree very well with 
the statements of Mr. Hoadley. It will 
be noticed that the processes involved in his 





method and mine are the same, but the 
reasoning by which the processes 
necessary were arrived at is a little 
different. I can see, at present, no 
error init. I am notatall sure that 
it is strictly correct to speak of the 
jweight of any portion of the rod 
as*@oncentrated at the*pin; for, al- 
though the vertical centrifugal ele- 
ment can be treated in this way with- 
out error, the distribution of force in 
other directions is very irregular and 








Fig. 5 
Force, Motion AND WoRK.—SEE PAGE 2. 


1’’x8" at the large end. The volume of the 
smallest division will then be 


‘a, X 6 = 9.9 cubic inches. ° . 


Calculating the others in like manner and 
tabulating results, we have: 


Division 1( 1.5 +- ee x6 = 9.9 cubic 


2 
inches. 
Division 2(" = =) x 6 = 11.88 cubic 
inches. 
Division 8 = 11.88 + 1.98 = 13.86 cubic 
inches. 


Division 4 = 13.86 + 1.98 = 15.84 cubic 
inches. 

Division 5 = 15.84 + 1.98 
inches, 

The calculation was shortened in the last 
three divisions by simply adding } of division 
1, which is the amount of increase for each 
division. 

The weights of these divisions, found in 
the same way as in the preceding article, 
are as follows: 

Division 1 = 9.9 < .2834 = 2.8 lbs. 

Division 2 = 2.8 + 0.56 = 3.36 lbs. 

Division 3 = 3.36 + 0.56 = 3.92 lbs. 

Division 4 = 3.92 + 0.56 = 4.48 lbs. 

Division 5 = 4.48 + 0.56 = 5.04 lbs. 

The calculation was shortened in this case 
as before. The large end of the rod will 
contain, exclusive of brasses, 32.5 cubic 
inches, and the brasses will contain 25 cubic 
inches. The weight of the large end with 
the brasses will then be 16.71 Ibs. The small 
end—supposing the crosshead pin to be 13’ 
diameter—will contain 10.16 cubic inches 
and weigh 2.87 Ibs. 
rod will then be 39.18 lbs., of which 16.71 


17.82 cubic 





The total weight of the | 


quite obscure. In the first place, the 
q manner in which force is given out 
by a body revolving in an elliptical 
path is complicated. The only con- 
solation in adopting the method 
pursued in this article is that the centrifugal 
forces exerted in any direction other than 
vertical, undoubtedly build up in about the 
same proportion as the vertical diameter of 
the ellipse does, so the error may not be as 
serious as it seems. 

In the second place, the parts of the rod 
do not move in perfect ellipses, but in egg- 
shaped paths, larger at the backend. This 
is, of course, due to the irregular motion of 
the piston, and will become more marked in 
case of connecting rods five cranks in length. 
This would result ina slight reduction of 
that portion of the centrifugal force exerted 
along the rod at the back end. 

For any position of the connecting rod in 
its path of motion, the amount of force ex- 
erted along the rod will be approximately 
proportional to its distance from the cross- 
head pin. For all practical purposes it is 
doubtful if any, further refinement is neces- 
sary. 

In the last paper a table was given show- 
ing the difference in action between a certain 
mass in the crosshead and at the pin, as to its 
effect in equalizing pressures on the crank- 
pin throughout the stroke. It appears that 
|revolving mass tends to make the inertia 
curve nearer equi-distant from the neutral 
line at the back and front ends. Now since 
we have found that part of the connecting 
‘rods acts centrifugally, and part reciprocat- 
| ing, why would it not be more nearly correct 
to find first the amount of force absorbed or 
| given out by that part of the rod which acts 
| centrifugally, then that absorbed or given 
‘out by the piston and rod, crosshead, and the 
reciprocating part of the connecting rod, and 
| then combine the results ? 

Take, for instance, a 10’'x12” engine with 
‘tapering rod making 800 revolutions per 
minute, reciprocating 
parts weighing 130 
pounds, of which 40 
pounds is in the con- 








aaa 











necting rod. If we 
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lbs., or about 43 per cent., is in the large end. 

Suppcsing now the weight of each division 
of the body to be concentrated at its center, 
and the weights of the large and small ends 
at the crank and crosshead pins respectively, 
we proceed, just as before, to determine the 
distance of each center from the center of 
the crosshead pin. 

These disiances, and the resulting propor- 
tions of weight, acting centrifugally at each 
point, are as follows: 


Small end, all reciprocating = 0.000 lbs. 

Division 1.—.13 x .13 x 2.8 lbs. = 0.0448 ‘ 
««  —-2.—.80 « .80 x 3.86 ‘© = 0.8024 * 
‘¢ 8.-—.47 X 478.98 * =0.86 ‘ 
“© 4.—.64 k 64 4.48 “ =138 ‘* 





O 
A take 60 percent. of the 
rod as centrifugal, we 








shall have for our re- 
ciprocating mass 106 
pounds, and for our 
centrifugal mass 24 pounds, First we con- 
struct the inertia curve and obtain the forces 
at twelve points by means of the table given 
in a former paper, regarding this 106 pounds 
as our weight of reciprocating parts. Next 
we find the force exerted along the rod 
by the mass which we considered as revolv- 
ing with the crank-pin, as follows: The 
centrifugal force of a body revolving ina 
circular path is found by the formula 7 = 
WRN? x .000841, where 

W = weight of body, 

R = radius of circle, 

NV = number of revolutions per minute. 

Applying the formula in this case, we have: 





# = 368.28 pounds, and, dividing by the 


area of a 10” piston, we have 4.68 pounds 
per square inch of piston area. This force 
is given out constantly by the revolving 
mass, but the portion given out along the 
rod is variable. 

Having obtained the total constantly act- 
ing centrifugal force, we find the resulting 
forces along the rod at twelve points in the 
stroke, by multiplying the total force (4.68 
pounds) by the figures in the right-hand 
column of the table given in the thir- 
teenth paper. Then adding these forces to 
the reciprocating forces previously found, 
we have the following resulis : 











| 
: Effect of 24) Combined Ef- 
Effect of 106 1bs. | 
i . rank- 
= Reciprocating.| !>8 ya fort — . 
0 24.18 4.68 28.81 
1 20.68 4.09 24.77 
2 15.18 2.97 18.15 
3 9.85 2.01 11.86 
4 4.99 0.98 5.97 
5 0.30 0.04 0.34 
6 4.45 0.86 5.31 
7 8 16 1.75 9.91 
8 11.74 2.66 14.40 
9 14.31 3.48 17.89 
10 16.60 4.28 20.88 
0 17.55 4.68 22.23 

















It will be interesting to compare these fig- 
ures with those we would obtain by con- 
sidering the whole mass as reciprocating. 
Working out the forces for a reciprocating 
mass of 130 pounds gives the following re- 
sults: 


Ordinate. Force of Inertia. 
Miers ote 65.0 a.eawaee ie These 29.40 
MS alc elotata drt f Ooik Ca eee ene 25.36 
Beis =< scctels Wake ams Selo lala toersen 18.62 
Bic cheisis ¢ 45 ste rvaianusteg Miter Se 12.08 
Bl Scien ered cise se CR ee 6.12 
[SPOR Pacer aiiors rise euro] ice ore ake .16 
(1 OEE A eR ae eter OPE a 5.46 
iaiehe tg pos Cate taieicag Oh estes aEiiee 10.01 
Brn tan e pein idee gs Syt ae 14.40 
ARERR rs ete ec > AR gE ere I, 17.66 

Ph teria aia srcteiieca tees conte peek ee 20.48 
(1 ARE I Re IR EP cy RUNTIME ee 21.51 


The difference is apparently not great, yet 
how much or little difference it may make in 
this case is problematical, of course. But in 
very many cases with which the writer is 
familiar, the revolving mass would be a con- 
siderably larger part of the whole moving 
mass than it is here. For instance, ina certain 
single valve automatic, the parts weigh 340 
pounds, and 100 pounds of this is in the 
large end of the rod; nor does that constitute 
the whole of the centrifugally acting mass, as 
we have seen, so that, instead of about one- 
sixth of the whole mass being centrifugal, 
more than one-third might be. That would 
make a more marked departure from the 
regular curve. 
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Very surprising statements are continually 
being made by the daily papers regarding 
mechanical and engineering matters, and it 
is easy to seein many cases just what the 
source of these wonders is. 

As a case in point, locomotive engineer 
Thorpe, of the American workman’s Euro- 
pean expedition, wrote something in regard 
to the size of the ports on English engines. 
Now it is evident that when the intelligent 
proofreader came to this passage he knew at 
once that posts were what was meant instead 
of ports, and he changed it accordingly. Of 
course he knew that no vessels ever sailed into 
a locomotive, and how could it possibly have 
any such thing as a port about it? Then 
the New York Times, whose articles relating 
to the new navy have upon the whole been 
very creditable, recently informed us that 
the trial of the ‘*‘ Yorktown was made on 
8,152 pounds pressure,” and that there were 
‘* 2,885 square feet of heating surface horse- 
power.” The Baltimore, we are gravely 
informed, made ‘one horse-power for each 
1,857 square feet of heating surface.” 

cabiipenncitgilllaapeietibin 


In New York the question, ‘‘ Will electric- 
ity kill?” seems to have resolved itself into 
this: If the subject is a murderer and deserves 
death, it will not kill; but if he is an electric 
light company employe, and is innocent of 
crime, it will knock the breath out of him 
with neatness and dispatch.—Norristown 





Herald. 
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The Aerated Fuel Co.’s Oil Burning 
System. 





In our issue of April 14th, 1888, we showed 
the application of the system of the Aerated 
Fuel Co., of Springfield, Mass., to an ordi- 
nary furnace, such as is used for heating iron 
in a blacksmith shop. Since that time this 
system has had an extended application to 
various purposes, and is to-day in use in 
many of the leading manufactories of the 
country, not only for heating iron and steel 
for forging and tempering, but in factories 
where brass goods are manufactured, for an- 
nealing the stock in cutlery works, etc. ; its 
peculiar advantages for all such work being 
the ease with which the fire can be kept at 
an exactly uniform temperature ; its clean- 
liness, there being no ashes or clinkers to 
clog the furnaces or to be gotten rid of, nor 
any impurities in it which have a deleterious 
effect upon the steel or other stock heated, 
and its reliability ; it being only necessary 
to start the fire in the morning, and it needs 
no further attention until quitting time, when 
the turn of a valve extinguishes it. In point 
of economy it has also been found to be en- 
tirely satisfactory under all ordinary con- 
ditions of location and comparative prices of 
the crude oil used and that of coal. 

At the shops of the Boston & Albany Rail- 
road Co., in Springfield, this system was first 
put to the test of practical use, under con- 
ditions well calculated to bring out whatever 
good or bad qualities it might possess, and 
that it has stood this test in an entirely satis- 
factory manner is proven by the fact that, 
after being in use there, for about two years, 
both in the blacksmith shop for all kinds of 
heating, and under one of the boilers for 
making steam, the largest and most com- 
plete plant of the kind has just been put 
into a new building recently erected by the 
company, in which are the boilers shown by 
our illustration, and which are to be used for 
making steam for the electric lighting plant 
for the new station building, and also for 
heating trains of cars as they stand on the 
side tracks and before the engine is attached 
tothem. This heating is to be done at a dis- 
tance of several hundred feet from the boil- 
ers, the steam being conducted to the cars 
through pipes well protected against radia- 
tion. The boilers in this plant are 66 inches 
diameter, and are rated by the makers at 100 
horse-power each. There are three burners 
to each boiler, all being placed in front of and 
outside the furnaces, one at each side and one 
inthe middle, as shown. The ash-pit and fire- 
doors, as well asthe grate bars, and in fact 
the entire furnace, is left in just the condition 
in which it would be if the ordinary fuel were 


used, so that if, on account 

of failure of the oil supply, 

or for any other reason, it 

should be desirable to use 

coal, it can be done at once 

and without preparation. 

As was explained in our 

former article, the oil used 

by this system does not 

flow to the burners by 

gravity, but is forced up 

to them by a pressure of 

air, this air being also used to atomize the 
oil at the moment of its discharge from the 
burner, and to supply it with an abundance 
of oxygen for rapid and complete com- 
bustion. 

In Fig. 1 is shown the arrangement for 
supplying oil as used in the plant above re- 
ferred to. It consists of a strong cylinder of 
| cast-iron fixed upon suitable supports, so that 
its center line comes level with»the line at 
which it is desired to carry the oil. On top of 
this cylinder is placed a small Hall duplex 
steam pump, which pumps the oil from the 
supply tank into this cylinder; the valve 
which admits steam to this pump being con- 
trolled .by a float, which is inside the cylin- 
der, and connected with the valve in the 
manner shown, so that, when the oil is at the 
desired height, the steam is shut off from the 
pump, and no more oil is pumped in until it 
goes down a little in the cylinder, when the 
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pump is automatically started again. A 
gauge glass shows at all times the height of 
| the oil in the cylinder. 
At the left and below the ground line is 
seen a part of the pipe by which the oil is 
| conducted to the burners, this being the same 
pipe as is shown in the front elevation of the 
| boilers, and designated ‘‘oil pipe.” At the 
‘left of Fig. 1, another pipe is seen broken 
| off, this being the 2-inch air pipe designated 
| in the plan and elevation. In this pipe and 
in the cylinder, above the oil line, air is kept 
at a pressure of fifteen pounds to the inch, 
| which is maintained by an ordinary air com- 
| pressor not shown, and there is also above 
the boilers an air reservoir, which is con- 
nected with these pipes, and serves not only 
to keep the air pressure more steady than it 
would be otherwise, but also provides for a 
supply of air to be used in starting, or when, 
for any reason, the air compressor is tempor- 
arily stopped. A 
The top of the oil in the cylinder indi- 
cated by the dotted line through the center is 
about a foot below the burner, or level with 
the dotted line shown in the sectional view 
of the burner, Fig. 2, and to this point it 
will of course rise by gravity, there being the 
same air pressure above it at this 
point as in the cylinder. The oil tube 
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down below the oil line, and thus 
the pressure of air forces the oil up this 
tube and out at the nozzle, the air which 
surrounds the tube escaping with it. The 
relative proportions of air and oil are regu- 
lated by the small hand-wheel shown, and 
the valves for the admission of the air and 
oil to the burner are connected in such a 
way that they are necessarily closed and 
opened simultaneously. 

The burners used in this plant are rated by 
the makers at 28 horse-power each, but by 
actual trial, using two of them in a boiler, the 
evaporation was equivalent to about 40 horse- 
power for each burner. A trial by disinter- 
ested parties using the system has shown an 
evaporation of 17 pounds of water from and 
at 212° with one pound of oil; 305 gallons of 
oil weighing one short ton, or about 6} 
pounds per gallon, and costing, under ordi- 
nary conditions, 24 cents per gallon. The use 
of this flame under a boiler of the locomotive 
type at the Boston & Albany shops for two 
years past, has shown that it has no injurious 
effects, and, in fact, the weight of evidence 
seems to show that it is superior in this re- 
spect to the ordinary fuels, it having been 
found that for some operations in the black- 
smith’s shop, a lower grade of stock can be 
used successfully when using the oil than 
when using the ordinary fuels. The percent- 
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age of steam used to drive the air compressor | forty-eight different sizes and tapers of 
always falls below two per cent., and with centers; in the tool-room there are forty- 
the plant in question the results obtained so eight collets for grinding these centers. Of 
far seem to indicate that it will not vary | tapers now comes the crush. The twenty 
much either way from one per cent. | lathe makers use twenty-three different tapers. 
Of course this expenditure is to be placed | Again, two of these makers each use six 
against the fact that there is no other expense | tapers, and again, these makers each put 
connected with getting the fuel into the different tapers in lathes of the same kind 
furnaces, and none for removing ashes, | and size. Some of the makers use the same 
clinkers, etc., and the further fact that a ‘taper. It is to be hoped that this is not acci- 
much more steady pressure of steam is main- dental. 
tained than is usually possible with coal,, Tosupply these lathes, a great many cen- 
which, of course, conduces to economical ters are required. It has been my privilege 
working. ‘to see the plant for grinding and keeping 
During a recent visit to the Boston & them. The interesting thing about the plant 
Albany shops, we saw some }”’ round bars of is the center and collet cabinet. It is five 
iron being heated at one end ina furnace | feet long, four feet high, and one anda 
fitted with six burners of this kind, consum-| quarter fect deep. It contains fifty-two 
ing an average of fifty-two gallons of oil per drawers. The drawers are numbered, and 
day. The irons were to be used for making each of forty-eight of them is filled with 
the ladders for freight cars by which the | |centers and acollet. In two of them are 
brakemen climb up and down, and were blanks of various sizes, for the machinist 
being upset by a bolt-header. One man did | _knoweth not the day or the hour when anoth- 
nothing but put them in and remove them | ‘er collet will be required of him. Two 
from the fire, which he did at the rate of ten | drawers are yet empty. At fifty the dead 
per minute, twenty-three being in the fire at | line has been placed—over this line no collet 
once. Another furnace fired by the same | ' shall go. A printed schedule accompanies 
system is used for heating old driving-wheel | the cabinet, and completes the convenience 
axles preparatory to cutting them up for | (of the system.. When a new ground center 


smaller forgings, this also being done in a | 


very satisfactory manner, the burners having | 
very largely increased the capacity of the 


furnace, and enabled the steam hammer, by 
which the cutting is done, to be used tomuch 
greater advantage than formerly. There is 


every reason to believe, from correspondence | 


shown us, that the Associated Mutual 
Factory Fire Insurance Co.’s will en- 
dorse the system as a safe one, from 
an insurance point of view, this being 
probably the highest endorsement it 
could receive on vhis score. This is 
owing principally to the fact that the 
oil will not flow to the burners by 
gravity, but can only reach them by 
the pressure of the air. Altogether, 
we think no one familiar with such 
matters can doubt, after a visit to the 
Boston & Albany’s Springfield shops, 
that this system possesses many ad- 
vantages, and has a future of useful- 
ness before it. 


—_———_-4a>e——_———" 


A Machinist’s Reverie—Tapers— 
Dream, 





By JARNO. 





A cabinet of curiosities I have just 
seen—curiosities not because any one 


of them is in itself curious, but because each | 
to another is‘a companion so strange, so unwel- | 

eye 8 | 
come, so needless, as to be a severe criticism | 


upon some of the mechanical practices of our 


time. I linger near, drawn by a fascination | 


like thatin beholding a ruin, or in looking at 
an orchard overgrown with a forest, and near 
a cellar upon which once stood a house, or in 


seeing an old ship that never sailed. I go' 


away with long thoughts and mixed feelings. 


The cabinet isnot ina museum, but in a, 


machine shop, contains things not ancient, 
but modern, things telling of thoughts un- 
productive and of energies misdirected. 


In a casual meeting with a machinist, the | 


conversation turned upon the subject of 
grinding lathe centers, called to mind by 


reading in the AMERICAN MACHINIST a state- | 


ment that George Richards, of Broadheath, 
England, grinds them in his tool-room, and 
keeps them ready to exchange for those that 
have become worn. The machinist remarked 
that the same thing is done in this country, 
the grinding being done witha special ma- 
chine that has, in its spindle, a large hole for 
taking center collets. There is a collet for 
each size, and one for each taper of center, I 
purposed to speak of the grinding machine, 
of hard centers in the foot-stock spindles, of 
soft centers in the head-stock spindles each 


soft center turned inits own live spindle 


whenever it is taken out and put in again; 
but the crush of the center tapers drives 
these ideas back into the chaos of thought 
unformulated. 

Ina shop having a few hundred lathes 
there are sixty different kinds and sizes from 
twenty makers, In these lathes there are 


is wanted to replace one that is worn, the 
name and size of the lathe is given, the 
schedule is searched, the number of the 
drawer is found, and the new ground center 
is at once furnished. If the center does not 


tit, the foot-stock spindle is quickly brought 





to the tool-room, and the right center is 


stead, to have one that a standard taper has 
been agreed upon, and that some lathe mak- 
ers, for fear of trouble if they change too 
suddenly, will not come to the standard all 
at once, but will come gradually, one ten- 
thousandth inch to one foot, during each 
year, until the standard will have been 
reached. At this rate, with a fortieth inch 
to go, the standard will be reached in two 
hundred and fifty years, which, considering 
that it took more than five hundred years to 
introduce generally the Arabic numerals into 
Europe, is comparatively quick work. 

In a future paper I will put dreaming 
aside. I purpose to show a way to change. 
It isa sad pleasure to know that in this a 
mistake cannot be made, as no change can 
be for the worse. I feel the force of 
the argument against any change in the 
established tapers in a machine shop. It is 
easier to moralize than to make over, but 
does any man wish to see a cabinet annex ? 
Certain it is, at least, that there should be 
no farther increase in the number of tapers. 
As I write, a superintendent tells me of an 
order for twenty-five taper shank. mills; the 
taper does not agree with that of either of 
two well-known makers, and a gauge hole 
must be fitted; so the confusion spreads. 
Some time this must end—to end it will 
never cost less than now. Perhaps it would 
be a surprise to the owner of a shop to be 
told that there are nearly two dozen tapers in 
his lathe spindles. They have come one by 
one, and, unlike Rip Van Winkle’s “one 
more,” every one counts. 





ALLIGATOR WRENCH. 





Seldom does a foot-stock 


found by trial. 
spindle have to be taken out when the correct 
data of the lathe is given to the cabinet 


tender. While I am standing near the 
cabinet, the machinist pulls out a couple of 
| the drawers. -I look at them, and then at 
| him; our eyes meet; a smile comes over the 
|face of each, but they are smiles sardonic. 
| The smiles go and serious thoughts come. 
The cabinet is something in which the tool 
makers of America should have a mournful 
interest. Unless it should incite them to 


agree upon some one taper as a standard, I | 


should be sorry to have it exhibited at a 
world’s fair. Suppose that the forty-eight 
kinds of centers, with their twenty-three 
different tapers, were shown up without ex- 
planation, would it not be difficult to make 
any one believe that so great a variety is ac- 
tually made by less than half the tool makers 
within a radius of two hundred miles, in a 
country thought to be well advanced in me- 





chanic arts? The exhibition would be a 

satire without words, an elegy without mu- 

sic. 
In his dreams, no doubt, the author of | 





Improved Alligator Wrench. 





With this we present engravings showing 
some recent improvements in an adjustable 
alligator wrench, made by the Campbell 
Printing Press and Mfg. Co., New York 
city. One of the cuts shows the parts separa- 
ted sufficiently to show the construction of 
the wrench, the manner of adjusting the 
jaws, and the way in which they are jointed 
together and held by the caps or washers, en- 
gaging with an annular groove instead of by 
the central pivot. The smooth jaw is made 
either flat or stepped, as may be desired, the 
latter form being preferable for some pur- 
poses. The jaws are also made wider than 
formerly, and the wrench generally strength- 
ened. 

—_———_-qpe—__—__ 


Chinese Progressiveness. 





The opening of China to foreign trade has 
| been as yet but very partially accomplished, 


| and what has been effected in this way has 


mainly been done within the past thirty or 
forty years. In the development of the in- 





‘Looking Backward” had witnessed this | ternal resources of the vast Chinese empire 
exhibition of energies misdirected. At first | by help.of the telegraph, of steamships and 
I thought I would dream of centers arranged | Tailways, scarcely a start has yet been 
around me in a threatening attitude, points| made; but the intelligence ‘we have lately 
toward me, offering no chance of escape; and | received from Shanghai shows that at last 
of red-hot centers falling in a meteoric) the Chinese government has determined to 
shower, some into the sea, and that I should| take a new departure, which, before the 
wonder whether these were hard enough; | close of the present century, promises incal- 
of lathes wandering about looking for lost| culable benefits to the teeming millions of 
centers, and of the earth mounted upon a/| that vast and populous empire. 

pair of centers that did not fit their spindles.| Preparations are now being made to car- 
I decided not to have this dream, but, in its| ry a telegraph line right across the empire 





to the Siberian frontier, where it will be 
connected with the Russian telegraph sys- 
tem, and will bring Pekin, Shanghai and the 
numerous other great ports and cities of 
China into direct communication by land 
with all the capitals of Europe. Again, 
while Russia has decided to build with- 
in the next ten years a great railway 
running from Europe through Siberia to 
the borders of China, the statesmen of 
Pekin have also resolved to commence the 
construction of a great network of railways 
within the, Chinese empire itself. Ere the 
year 1900 arrives we shall therefore see 
travelers proceeding from Calais to Pekin 
by Pullman car without changing. The 
distance between these two places is some 
seven thousand miles, which is twice the 
length of the longest Atlantic and Pacific 
lines in America.— London Standard. 


——__--4>o__—_ 
Captain Wm. R. Jones, of Braddock. 





( Correspondence.) 





A few mornings ago there came to us the 
news of a most serious accident at the hearth- 
stone of one of Braddock’s largest furnaces. 
An accident which, by its unexpectedness 
and its swiftness, not only swept some of the 
bystanders into instant death, but also 
wounded most seriously the well-known 
mechanical engineer and metallurgist, Capt. 
Wm. R. Jones, so long the general super- 
intendent of the Edgar Thompson Steel 
Works. While the brief item spoke of the 
injury sustained by Capt. Jones, it 
mellowed its sadness by expressing. 
the belief that he would recover. To 
those who have long and well known 
the active head of that great industry, 
the news of his subsequent, and, as it 
seemed, sudden death, has brought 
a peculiar sorrow. 

While I cannot claim an acquaint- 
ance as long or as intimate as can 
many of his associates, it was my 
privilege, on various occasions, to 
catch glimpses of a tender inner life 
of gentle thoughtfulness for others, 
which his business life and occupation 
rarely revealed to the general public. 
I cannot say how this charmed as well 
as surprised me. Placed all his life in 
positions where be had to combat dif- 
ficulties, to grapple with resisting 
forces, to control and guide animate 
and inanimate surroundings, always, 
as it seemed, amid the smoke of battle, 
moving here and there to control and 
direct amid clanging wheels, roaring furnaces 
and flashing flames, he was ever an example of 
what a mastering mind and an unbending will 
could accomplish; and yet, at a time when it 
seemed he held the forces about him with a 
mastery that left no doubt,a rent gap in a 
giant furnace opened outa fiery flood that 
swept him and all else about him to destruc- 
tion. To picture one who thus moved in his 
daily rounds amid such surroundings, would 
not be a difficult task; all would readily 
form their conception of what stuff such a man 
must be made of in order to succeed, but few, 
I fancy, ever dreamed that beneath all the 
firmness that was so necessary to his success, 
there was a heart as gentle_as a woman’s. 
The swinging portals of our homes close in, 
and properly so, from public view, the lives 
and conduct of all within, yet, feeling, as I 
do, how prone we are to judge of men as 
seen only in the “battle of life,” now that 
my dead friend has been laid away, my re- 
gard for his memory urges me to give at 
least a glimpse of what he was outside, and 
away from his daily tasks. It was ever a 
marvel to me that aman who was so con- 
stantly environed by all that was crude and 
massive, whose daily touch was of the ore 
and the ingot, and where the lightest thing 
to be seen about him weighed a ton, yet 
could, and often did, select, with lightest 
touch as to texture, and most excellent taste 
as to shade of color, the gossamer fabrics for 
home use, the selection of which the enforced 
seclusion of an invalid wife made his duty, 
as well as his pleasure. ; 

I have been with him in places where were 
stored the choicest ceramics of European 
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and American production, and have seen his 
face light up with glowing enthusiasm as he 
wandered about, selecting here and there 
gems of artistic beauty, rare as to design, 
rich as to tints, and fragile asadream, and 
which he sent home to add to a collection 
already rarely rivaled. Exquisite as was his 
taste in matters of household adornments of 
all kinds, it was equaled by the tenderness 
of his tone as he entered that home, and by 
the thoughtful consideration thus had of a 
wife for years an invalid, and for children 
who looked up to him with loving kindness. 

As to what he, with the aid of his stalwart 
workmen, who were ever ready to follow 
him anywhere, did, when the news of Johns- 
town’s terrible sorrow came over the hills to 
Braddock, I have no personal knowledge; 
but all who knew Capt. Jones, knew as well 
that when he and his comrades came to that 
scene of horror, there were no words wasted, 
and it is easy to believe that the well-directed 
energies, the encouraging cheer, and tireless 
industry that followed their advent, must, as 
they turned their faces westward again, have 
left behind them a most grateful people. 

I could say of him much more, and my re- 
membrance of him so tempts me; but less I 
could not say, as I wanted the thousands of 
people who know the master of Braddock 
only as seef among his furnaces, and convert- 
ers, or beside his blooming and rail mills, 
and in the busy whirl of his active life, to 
know that, when he died, a kind heart ceased 
to beat, an eye trained to the discernment of 
what was artistic and beautiful lost its lus- 
ter, and a tongue that could tenderly speak 
loving and hopeful words, became silent. 

While among the thousands who were 
about him as he made 
his daily rounds, there 
will be many who will 
remember his acts of 
kindness to them, and 
who followed his re- 
mains with a benedic- 
tion, and while the great 
works he did so much 
by his untiring energy 
and industry to build 
up will miss him great- 
ly, there will be no 
place in which his ab- 
sence will leave so 
great a void as in the 
home he built up, and 
brightened, by acts of 
kindness and cheery 
words of hospitality. 

J. F. Hottoway. 

“The manner of 
feeding water toa boiler 
affects coal consump- 
tion more than any 
other cause.” 

The above is one of 
the many statements 
honestly enough made, 
and with enough plausi- 
bility around its corners 
to be capable of doing 
a good deal of harm. 

As a matter of fact,a yore 
careful fireman will Rivet Heads outside 
look sharply after the  Piveted inside of Shell 
manner in which he 

feeds his boiler, but the 

assertion that the man- 

ner of feeding is mainly 

responsible for the effi- 

ciency of his boiler is 

misleading, because not true. It is simply 
an extravagant form of expression. 

——- +o —_— 

It appears from the report of the Com- 
missioner of Patents that, during the past 
year, 21,518 patents have been granted, the 
total number of applications being 36,'740. 
There is lack of facilities for doing the work 
in the Patent Office, which isa shame when 
it is considered that the department more 
than pays its way. 

a Ope 





The French Government has taken posses- 
sion of the telephone service in France, the 
result being that the rates are about half 
what they formerly were, 











MopERN LocoMOTIVE CONSTRUCTION. 





Figs. 575, 576, 577 represent the check 
valve. Its purpose is to prevent the water in 
the boiler from flowing back into the pump, 
and also to prevent the water from flowing 
out of the boiler and doing serious damage in 
case of accidents to the pump or delivery 
| pipe. The check valve consists of a brass or 
| cast-iron case A, the valve L, the cage K, 
and the lower section or bottom B; the upper 
face of this section B forms the valve seat, 
and the lower part of this section is connected 
| to the delivery pipe by the coupling nut C. 
|The flange D is riveted to the boiler shell ; 
| the hub of this flange extends to the outside 
| of the lagging H, and forms a ball joint with 
| the check valve. The manner of fastening 
| the check valve to the boiler is plainly shown. 

Fis simply a false cover ; it is not shown in 
Fig. 577. 
| The check valve should be placed towards 
the front of the boiler; it is usually placed at 
|a distance of 14 to 2 feet from, and in the 

This is a very desirable and handy tool, | rear of, the front fitie sheet, so as to feed the 
designed particularly for use in connection | water into the coolest part of the boiler, and 
with punch presses for grinding and sharpen- | also prevent as much as possible the collec- 
ing dies, punches, etc. It is also well adapted | tions of any impurities, which may enter the 
for general use as asmall surface grinder. | boiler with the water, around the hot sheets 
The slide is traversed by hand, by means of |in the furnace. These impurities generally 
the lever shown, which makes a simple collect under the check valve opening in the 
machine and secures quick work. The spin-| boiler in the form of mud, 4nd pile up to- 
dle has a vertical screw adjustment, and | wards the front flue sheet. If the check 
ample room is provided for running wheels | valve is connected to the back end of the 
of large diameter. The table has a trans-| boiler, as has been done in a few instances, 
verse screw adjustment, and is provided with | the impurities will collect in the water space 
a T slot for holding work. A surface six | around the fire-box, causing the sheets to be 
inches square can be ground at one setting. | burnt. 

The machine weighs, complete, 350 pounds, | It is also important that the valve Z should 











Die Grinder. 








and is manufactured by E. E. Garvin & Co., | stand in a vertical position, consequently the 
New York city. 


center of the check valve opening in the 
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Fig. 575 








as shown in our illustrations ; instead of: the 
brass flange D, a wrought-iron plate (rein- 
forcing plate) about 4 inch thick, is riveted 
to the inside of the boiler, and both the 
boiler sheet and reinforciug plate are drilled 
and tapped to receive the shank of the check 
valve. Nearly all thecheck valves for inject- 
ors are attached to the boiler in this manner. 

Figs. 578 to 581 inclusive represent differ- 
ent views of the feed-cock ; its construction 
is plainly shown, and does not need a de- 
scription. The kind of feed-cock here shown 
is preferable to one whose plug extends 
through the bottom of the casing, and ad- 
justed by a nut at the bottom ; feed-cocks of 
the latter class are liable to leak; or, when 
adjusted to prevent leaking, will often re- 
quire too much power to open or close them. 

The inside of the suction hose, running 
from engine to tender, is often lined with 
spiral brass or iron wire, to prevent it from 
buckling. 

A brass sleeve is inserted in each end, 
thereby providing means for coupling the 
hose to engine and tender. 

When the tender is to be uncoupled from 
the engine, the hose is generally detached 
from the feed-cock; to do so conveniently, 
without using a wrench, a wing nut C is 
used—of which another view is shown in 
Fig. 578a—at this end of the hose; the other 
end of the hose is sometimes attached by 
means of aspanner nut to the goose-neck, 
as shown in Fig. 582, but the best practice is 
to use a wing nut at both ends of the hose, 
so that either of its ends can be coupled to 
the feed-cock. 

The goose-neck is shown in Figs. 582, 583, 
584; the spanner nut just referred to is mark- 
ed Bin Fig. 582, and the sleeve which is to 
be inserted, and fastened tothe end of the 
hose is also shown in this figure. The goose- 
neck is made of cast-iron, and is bolted to 
the bottom of the tank. The conical coun- 
terbore a forms the valve seat. The manner 
of operating this valve will be shown later. 

The feed-cock is held in position by clamp- 
ing its branch B in the feed-pipe hanger D, 
which is shown in Fig. 585. The shank of 
this hanger, takes the place of a bolt for bolt- 
ing the frame, foot plate, and cab bracket 
together. 

The socket in the feed-cock rod Z£ fits the 
square end on the feed-cock plug A ; the 
other end of the rod # works in a bearing 
drilled into the frame. The crank or lever 
F on the rod £ is connccted to the crank G 
on the quadrant rod K ; the upper end of this 
rod works ina bearing drilled through the 
quadrant J, of which other views are shown 
in Figs. 585@ and 585d. 

The quadrant Jis bolted to the back end 
of the boiler in such a 
position as to bring the 
handle H within easy 
reach of the engineer, 
enabling him to open, 
close, and regulate the 
amount of opening in 
the feed-cock. The pointer fast- 
ened to the upper end of the quad- 








rant rod indicates on the quadrant 
the amount of opening in the 
feed-cock. 

In order to obtain a close regu- 








Fig. 576 


Check Valve 
The same for all Cyls. from 12"upwards 


Modern Locomotive Construction. 





By J. G. A. MEYER. 





ONE HUNDRED AND SECOND PAPER. 





Fig. 574 represents different views and 
details of the pet cock (marked D in Fig. 
570) and its fittings. The lower end of the | 
rod A fits in a square pocket cast into the pet} boiler is generally placed in a horizontal 
cock plug. In many engines this rod extends | plane passing through the axis of the barre] 
a little above the running board ; the lever B, of the boiler. 
attached to the top of the rod A,is connected| For injectors, the check valves should be 
to the reach rod C, which leads into the cab, | placed in the same position as those for 
enabling the engineer to open or close the | pumps. 
cock, and thus determine whether the pump| In many engines we find the check valve 
is feeding water into the boiler, attached to the boiler in a different manner, 


| i 
| 
| 
| 





Pet Cock and Connections 
The same for all Cyls. from 12"upwards 


lation of feed. water, the opening 
in the feed-cock plug may be 
made square with the diagonal of 
the square standing in a vertical 
position ; with this arrangement 
the increase of opening gradually 
becomes less as the handle H 
moves through equal arcs, and 
consequently a closer regulation 
can be obtained in such position 
of the feed-cock plug where close 
regu lation is most desirable. 

For the majority of injectors 
at present in use, the feed-cock 
i- not required, and consequently 
the quadrant and rod are also abolished; 
but non-lifting injectors do require a feed- 
‘cock ; for these, a feed-cock with a square 
| opening, as described above, is recommended; 
the opening is generally seven-eighths of an 
inch square. 

The feed-pipe hanger D is, of course, re- 
ained in all engines, and for injectors this 
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hanger takes hold of a brass sleeve; the| Dope carelessly, however, such a proceeding | smoke at times of cleaning, which are too | The whole of the red fire is then to be turn- 
left-hand end of this sleeve is threaded like | would produce immense volumes of smoke— much for their skill. Unless overworked, | ed over onto the cleaned half of the grate, in 
the left-hand branch of the feed-cock, and | first, there would be the greenish-yellow however, a soft coal fire can be cleaned and which process it parts with much ash and 


the right-hand end of the sleeve is formed like smoke characteristic of distillation, simply re-made up with very little smoke production, dust through the bars, and the remaining 


the right branch of the feed-cock, and braced 
to the feed-pipe if the latter is made of cop- 
per; iron pipes are screwed into the sleeve. 
The feed-pipe hanger shown in Fig. 585 is 
an expensive one to make, hence in many en- 
gines we find the hangers made as shown in 
Fig. 586. The rod A is often made of square 
wrought-iron; the shank 3, turned at the end, 











half of the fire is then to be cleaned. 
| Next, rake a fairly good bed of bright fire 
to the front of the grate, and cover the whole 
grate with the remainder, taking care that 
'about six inches of the grate at the front is 
entirely bare. The back part of the fire is 
‘then to be entirely covered with fresh coal. 
| We then have the following conditions—a 









holds the cast-iron clamps C C, which sup- 
port the sleeve above referred to. The cast- 
ironclamps are usually 1% inches wide. 


sii LL | large surface of fuel giving off combustible 
| hydro-carbon gases, a clear opening for air 











Cork Quadrant and Handle 
The same for all Cyls. from 12" upw's 








For cold climates a heater pipe about three- 
quarter inch inside diameter is attached to 
the suction pipe, enabling the engineer to 
blow steam into the latter, and thawing it out. 

pare aes 


LETTERS FROM PRACTICAL MEN. 





Melting a Small Quantity of Iron. 
Editor American Machinist: 

George B. Grant wants to know a cheap 
way of melting iron, or, in other words, he 
wants information in regard to a small cupo- 
la. A small cupola can be built to melt 
iron very cheaply, by getting a boiler maker 
to make alight shell 6 feet long, and 20 
inches diameter inside. This will line up 
14 inches, and trunnions can be cast and 
bolted on the shell, so that the cupola can be 
turned down on its side to pick out the 
cinders from it, and clay it up fit for use. 
From eight to twelve hundred pounds of 
metal can be melted in it, and a No. 2 
blower would be required to make a blast 
for it. 

A very cheap way of producing a small 
amount of melted iron is to build a brass 
furnace large enough to hold a crucible that 
will melt 100 pounds, and it can be used to 
melt either iron or brass by having a crucible 
for iron and one for brass. 

I had charge of a steel foundry at one 
time, and all our metal was cast in crucibles. 
Our furnace was large enough to hold four 
crucibles, each containing 100 pounds of 
metal; and very often we would run three 
with steel and one with soft iron, to make 
soft castings that had to be drilled and fin- 
ished. 
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Feed Pipe Hanger 
For 16"17 and 18'Cyjts. 
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\to burn these gases, and an exposed incan- 
| descent surface of bright cleaned fire to heat 
the air passing over it, and ignite the green 
gases. 

| Properly managed, the whole surface 
‘should become a sheet of clear flame, and 
‘this flame should extend over the bridge. 
When burned through, fresh fuel is added 
until the fire attains its full working thick- 
ness, when the bare portion of the grate may 
be covered, and afterwards all air for burn- 
ing the gases from the fresh charges must be 





admitted in the usual way—that is, by special 
| openings in the door, for it must never be 


forgotten that soft coal cannot be smokelessly 
burned without a large admission of air 
above the fire for two or three minutes after 
| firing, but this extra supply of air must cease 
|as soon as the fresh fuel ceases to give off 
| hydrogenous gases. 

| It is rather curious that one rarely meets 
|in practice with that method of soft coal 
firing so usually recommended in ‘“ books.” 
By this is meant the coking system, in which 
the fresh fuel is heaped in a considerable 
mass on the dead plate, and left until it has 
| given off its hydrogen. In this system, the 
| fuel being in a mass, the gas evolution is 
spread over a considerable time, so that it 
|may be made to extend over a great. portion 
of the whole 
period between 
charges. In 
this way the 
air admission 















above the fire 
may be main- 
tained contin- 
uous, and 








Doped s epee much less in 
Gooseneck amount than 





The crucible method of melting a small 
amount of iron isa very cheap method, as 


l 






The same for all 





the fire can be lighted and crucible charged 
and put to melting while the moulder is 
preparing his mould, and by the time the 
mould is made the metal is melted. Metal 
melted in a crucible is a little harder than 
that melted in a cupola, so persons that are 
not practical foundrymen should get a good 
soft iron for that use, such as Summerlee, 
Scotch or Coltness, or some Southern soft 
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impure gases given off from the heating coal, 
and which is in no way consumed, and this, 
as ignition spread, would be followed by 
dense black smoke, which is the product of 
the aforesaid gas ignited with too small 
an amount of air, the hydrogen alone burn- 

































that required 
under the 
spreading sys- 
tem for two or 
three minutes 
only. The fuel 
heap, when de- 
prived of its 














gases, or coked, 























is then spread 





iron; and when melted in a crucible it will| ing off, and the carbon being set free as soot. \ et | over the fire, 
produce a good, sound casting, and a casting| The escape of both these varieties of smoke AK ae and a new 
that can be worked. “yh charge heaped 





Iam of the opinion that every machine 
shop that is far from a foundry should have 
a brass furnace, so that a casting could be 
made either from brass or iron. It is not 
only a great convenience to the machinist, 
but also to the party that isin need of the 
casting. 

I once got out of my bed at 12 o’clock at 
night to mould a man a brass bush. He had 
driven 25 miles for it; and it was cast and he 


on the grate. 
It is not easy 


to see why this 
oa system of firing should be so 
little practiced, for there ap- 
pears no good reason against it; 
and it seems io the writer that 
e* the most successful mechanical 
stokers are those which act on 

















y (iu this principle as far as it is pos- 
was at his home in time to put it in his mill, A a sible to manage in machinery. 
so his men were not laid off, waiting for it. ; Hy i ef od Speaking generally, the most 

Davip SPENCE. i ; successful soft coal fireman will 

ccstniaasalaaniactactiaate ae 4 igs | be the man who keeps a thick 

Cleaning a Soft Coal Fire. | Boos F - 580g fire, maintaining a large body 
Editor American Machinist : ( [ - —ge b of fuel on the grate, which will 


In cleaning a hard coal fire the chief point 


give off gas for a long time, 
to observe is probably to be able to preserve 


and produce a flame which will 























it in such condition as to rapidly ignite the ? curlall over the furnace plates, 
fresh fuel, and quickly secure again a steam- [ | and will be a large reservoir of 
raising furnace. a fire which can any moment be 

With soft coal things are different, and the U called on by working the damp- 
work, though easier in one sense, is more diffi- Feed Cook The same for all Cyla. from 19" upwards. Fig. 586 er to furnish an extra steam 
cult in another sense; for a good fireman MopERN Locomotive CoNsTRUCTION.—SEE PAGE 6. supply. 


should aim at getting his cleaned furnace As a rule, the air supply 
under way again with as small an evolution| is to be avoided. The first is the worst, in; by attention to certain rules. In cleaning | above the fire is to be kept at the minimum, 
of smoke as possible. Soft coal ignites} fact, though the second is more productive|the grate of dirt and clinker, probably | which will prevent smoke, perhaps the most 
quickly, and a small amount of red fire may | of dirt. Hence, in firing soft coal both must|the best plan to adopt is to move all the | economical point being that at which light 
be pretty well smothered with green coal,| be avoided. Many firemen who can fire soft | top fire to one side of the furnace, clean-| curls of gray smoke escape at intervals only 
and yet soon be ina blaze from end to end.'coal without making smoke,. fail to avoid | ing the one-half of the grate from end to end. | from the chimney. W.H. Boorn, 
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Captain William R. Jones. 





In our issue of October 10 we gave a 
brief review of the life of Captain William 
R. Jones as an engineer. On another page 
of this issue we publish an article written by 
his friend, Mr. J. F. Holloway, that gives a 
glimpse of his life as a man. Every’ one 
who reads this tribute will be impressed 
with the fact that great as was the en- 
gineer, the man was _ greater. As an 
engineer, he dealt with the rough forces of 
nature, bending them to his purposes ina 
manner corresponding to their characteristics. 
As a man, he dealt -with the finer phases of 
life, and with more than equal success. As 
an engineer, Captain Jones was known the 
world over. As a man, the writer has 
put aside a corner of the drapery, and shown 
us something ‘of his inner life. It is more 
than pleasant—it is instructive—to look at 
this through the unveiled opening. A knowl- 
edge of the man increases our admiration of 
the engineer. 





ome 
Norman W. Wheeler. 





Norman W. Wheeler, well known as a 
naval and marine architect, died in Brooklyn 
on Oct. 7. He was born in 1829, and at an 
early age identified himself with shipbuild- 
ing interests. During the war he designed 
several government vessels, and the ma- 
chinery of the iron-clad ‘‘ Keokuk.” He 
also did a good deal of work in designing 
vessels for service on the lakes. 


a 


Saw-Mill Boilers. 





A week or two ago we had something to 
say regarding explosions of threshing engine 
boilers. Saw-mill boilers continue to hold 
their own in the race for pre-eminence in this 
regard, however. Saw-mill boilers do not 
explode quite as frequently as threshing en- 
gines at this time of year, but they are in use 
during a much greater portion of the year, 
and are thus able to makeup for deficiencies. 

In most saw-mills the question of fuel 
economy is not considered at all. There are 
usually more slabs and cuttings lying around 
than can possibly be burned by the most 
wasteful plant, but, as it is desirable to get rid 
of as much of the refuse as possible, the only 
thing to do, apparently, is to make the steam 
plant as wasteful as possible. And where 
economy is so entirely disregarded, it is, of 
course, thought to be entirely superfluous to 
employ an engineer who knows anything of 
his business. No further explanation as to 
the causes of the numerous explosions of 
saw-mill boilers is required; for the intelli- 
gence by which a steam-plant is maintained 
in acondition to secure good economy usually 
secures also the conditions of safety. Of 
course there are some real engineers employ- 
ed in saw-mills, but, for the reason we have 
mentioned, they are the exception, and the 
best preventive of explosions of boilers in 
saw-mills would be a discovery which would 
impart considerable value to slabs and other 
cuttings. 


A Monopolist on Organizations. 





Mr. Austin Corbin has an article in the 
current number of Zhe North American Re- 
view, in which he expresses his views on or- 
ganizations of various kinds, but more 
especially organizations of workingmen. In 
this article Mr. Corbin has considerable to 
say about the best interests of workingmen, 
and of the country generally, all of which is 
interesting, under the circumstances. Mr. 
Corbin could undoubtedly tell us a great 
many very interesting things about organiza- 
tions, if he would only confine himself to the 
kind of organizations with which he is most 
familiar. The public would like very much 
to know all about the organizations con- 
trolled by him, by means of which he mana- 
ges to evade the laws of Pennsylvania in re- 
gard to railread companies owning and 
operating coal mines. It is by such opera- 
tions as these that the people are most out- 
rageously robbed, and they are much more 
interested in information regarding this than 
in anything which Corbin can possibly give 


which he knows little by comparison. {t is 
true he has given us considerable informa- 
tion about these things in his testimony be- 
fore a commé@tee of Congress, appointed to 
investigate his performances, but that was 
given reluctantly, of course, and only serves 
to make us thirst for more, which we know 
he can give. , 

In the article alluded to, he asks us to be- 
lieve that, while organizations of working- 
men are all that is bad and dangerous, those 
societies organized among business men, for 
the promotion of their interests, ‘‘are un- 
selfish bodies of men who are only too glad 
to let their light shine, and to teach the new 
generation what they have learned from their 
philosophy and experience.” 

Mr. Corbin doesn’t say that a// associations 
of business men are for such beneficent ob- 
jects, but he seems to wish to convey the im- 
pression that most of them are. But sucha 
large proportion of the readers of The North 
American Review are practical business men, 
that it is not likely very many of them will 
believe this. It isa pity that the Review does 
not come at a somewhat lower price, so that 
more workingmen would feel like investing 
in a copy, in order to read what Mr. Corbin 
has to say about their best and highest in- 
terests; for of course they know that he 
habitually lies awake nights to study those 
things, except, of course, when he is obliged 
to desist temporarily in order to give a little 
attention to his anthracite coal monopolizing 


schemes. 
aa EO 


An American’s Views on Foreign 
Shipbuilding. 


Mr. F. D. Wheeler, the shipbuilder of the 
Scripps League expedition, has written a very 
interesting account of his observations in the 
shipyards of the Old World. Wages in this 
country are, according to the tables given by 
him, about forty-five per cent. higher than on 
the Clyde, while the steel used in the con- 
struction of vessels is a little over seventeen 
per cent. higher in price. Mr. Wheeler finds 
a great difference in the character of the ma- 
chinery used, and thinks that the labor of 
our American yards is far more efficient, on 
account of the superiority of the machinery 
used here. 

We think it is more than probable, however, 

tbat the machinery used in the Clyde ship- 
yards is better adapted to their uses than 
most American machinery would be, and 
that one of the chief causes of the greater 
product per man in this country is to be 
found in the men themselves, and in their 
different habits and ways of working. 
That the most efficient and cheapest labor 
is that labor which receives the highest 
wages is a proposition which is now seldom 
disputed. We are inclined to think that it 
is the higher wages, and the greater oppor- 
tunities enjoyed by the American workmen, 
even more than his rapid working, easily han- 
dled machinery, which makes his labor so 
much more efficient. 

Mr. Wheeler also speaks of a vessel being 
built on the Clyde for an American company, 
and to be used in the Pacitic service. The 
engineer who was to have charge of the ma- 
chinery of the vessel was an American, hav- 
ing gone from this country to the Clyde to 
superintend the placing of the machinery— 
a spectacle not calculated to stimulate the 
pride of an American very much, we should 


say. 





———_+>- 


There is no doubt that reductions of the 
rates of postage are very popular with 
the people, and some one, we do not know 
just who, has made a suggestion in relation to 
the subject, which is likely to receive some 
attention, because it would not only amount 
to a substantial reduction of rates, but would 
at the same time strike an effective blow at 
a particularly obnoxious trust. The proposi- 
tion is that the stamped envelopes at present 
furnished by the Post Office Department be 
reduced to the same price as the stamps 
which are sold without the envelopes. This 
would amount to a reduction of about one- 
fifth of a cent on each letter, which would 
be very popular, no doubt, aside from the fact 
that it would effectually squelch the envelope 





hem in regard to labor organizations, about 





trust. Those who are interested in this trust 


evidently perceive the danger to them which 
the proposition contains, and we hear a good 
deal of frantic shrieking about the ‘‘ crazy 
nowion,” ‘‘ centralization of power,” ‘‘ thrott- 
ling and ruining of private industries,” etc. 
We think most people will recognize this as 
the merest buncombe. 

The Government already furnishes envel- 
opes of a most excellent quality at a price 
considerably lower than those furnished by 
the trust ; we see no reason why it may not 
with perfect propriety reduce the price to 
nothing ; and nothing we feel sure would 
meet with more general approval at the 
hands of the people. Let the reduction be 
made by all means. 

————_-~>e___- 

We frequently receive letters of which the 

following is a fair example : 


Can any of your readers who buy the 
AmerRIcAN Macurnist of newsdealers, ask 
and receive answers to questions ? 


We have no means of knowing whether the 
name of the person asking a question is or is 
not on our mailing list ; that is, no means that 
it would be practicable to employ, neither do 
we care. We answer questions according to 
the notice at the head of the Question and 
Answer column, without investigation as to 
who asks them. 

The only suggestion we have to make is, 
that the question or questions should be on a 
sheet containing nothing in relation to other 
business matters. This will insure its reach- 
ing the proper department without delay. 


PIONS amp 
(pues saene 


~ Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf 80 requested, neither name, correct initials nor loca 
tion will be published. 




















(883) A. D,, New York, asks: Will I be 
allowed to run a small steam launch about 18 feet 
long, for my own pleasure, without having to go 
through an engineer’s examination? I have experi- 
ence of a fireman. A.—You cannot run the boat 
without a license, and to obtain this license you 
will have to pass an examination; but in your case 
the examination will be very light. 


(884) H. F. M., Salina, Kans., writes: I 
have a drum six feet long and three feet in diam- 
eter, set on end, with a pipe connection through 
the bottom to a first-class suction pump in good 
order, pumping into a boiler against a steam press- 
ure of 75 pounds. The drum is half full of water, 
and the upper half is nearly a vacuum. The pump 
sets below the drum. CanI pump the water out of 
the drum into the boiler under these conditions ? 
A.—Yes. 


(885) T. W. F., Halifax, N. S., asks: 
What system of lettering drawings is there in use 
in some of the leading machine shops in the United 
States? Our town is small and behind the times in 
regard to the education of mechanics. A.— 
There is no standard system in lettering drawings. 
Machine shops have generally a system of their 
own, and usually adopt such letters and figures as 
can be quickly made, and which are plain and neat 
in appearance. 


(886) A. N., Bristol, R. I., writes: Please 
inform me how to become an engineer in the United 
States Navy. A.—In order to become an engineer 
in the U. 8. Navy, you will have to take a course 
of instructions in the U. S. Naval Academy, at 
Annapolis, Md. Only graduates from this institu- 
tion can enter the U.S. Navy in times of peace. 
Write to the chief officer of the academy for in- 
formation in regard to the examination you will 
have to pass, and the qualifications you must possess. 


(887) B. F., Denver, Col., writes: We 
have a pair of steel boilers 60 inches diameter, 18 feet 
long, with proper number of 3-inch tubes, well 
built in every way. But the builders furnished the 
fronts and castings to carry the escaping gases 
back over and next to shell of boilers. Would it 
not save coal to change soasto take the gases 
direct from end of tubes to smoke-stack? And 
why? A.—We believe that a change will not effect 
a saving of fuel; the amount of fuel used in either 
case will be practically about the same. 


(888) J. M., Jeffersonville, Ind., asks: 
What is the power of an engine 18x36 inches, mak- 
ing 72 revolutions per_minute, boiler pressure 100 
pounds? A.—We should estimate the engine to be 
one of 166 indicated horse-power. 2. What will be 
the average steam pressure on the piston? A.—The 
average pressure will depend on the point of cut- 
off, which you have not given. 3. Would a steam 





gauge attached to the cylinder give the pressure on 
the piston? A.—Yes; butit seems to us that, when 
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the engine is running, you will have somewhat of 
a lively time to read it. The proper way to find 
the pressure on the piston is to apply the indicator. 
4. Which is the best kind of belt for fast running 
machinery, a perforated ora solid belt? A.—Itis 
believed that in some cases the perforated belt will 
give better results than a solid one. 


(389) J. 8., Newark, N. J., writes: Sup- 
posing we have two boilers with asteam pressure of 
80 pounds in each, will there be 160 pounds pressure 
per square inch in the steam pipe? If not, why 
not? A.—There will be 80 pounds pressure in the 
steam pipe, because, in connecting two boilers by a 
steam pipe, as must necessarily be done under the 
given conditions, we may assume that the two 
boilers are converted into one with a steam press- 
ure of 80 pounds per square inch, and therefore the 
pressure in the pipe taking steam cannot be greater 
than the pressure in the boiler. 2: What makes a 
water glass gauge corrode near the top, and rust 
near the bottom? .A.—Probably the chemical ac- 
tions of the impurities of the water carried up- 
wards by the steam will cause corrosion; at the 
bottom the glass does not rust; that which appears 
to be rust is simply a deposit of scale and other 
foreign matter which the water contains. 3. How 
can I find the area of an oblong hole, say, for in- 
stance, a manhole on a boiler? A.—Draw the out- 
line of the hole on paper; across this figure, and 
parallel to its short axis, draw a number of lines 
dividing the figure into equal parts; measure the 
mean height of each part, add these measure- 
ments together, divide the sum by the number of 
parts, and multiply the quotient by the long diam- 
eter; the product will be the area. If all the meas- 
urements are in inches, the area will be in square 
inches. This rule will only give approximate re- 
sults; the greater the number of parts into which 
the figure is divided, the more accurate will be the 
result. 


(390) ‘‘A Blacksmith,” , writes: I 
have a 4” bar of steel from which I wish to forge a 
cutter 74% inches diameter, 114 inch thick. I want 
to cut a piece from the bar just long enough to 
make the forging, and have a hammer heavy 
enough for the job. How shall I determine the 
length to cut off, and what is the percentage of loss? 
A.—The percentage of loss will vary somewhat with 
different ways of working it. Theloss from scaling 
or oxidation would be hardly perceptible in steel of 
that size, and the actual loss will be confined to 
whatever scrap may be made, which will be a very 
small amountif you are properly fitted up for the job. 
The cutter, 744 inches in diameter and 1% inches 
thick, will contain 55.22 cubic inches of steel, and 
it will require 4.4 inches of the 4-inch bar to con- 
tain an equal amount. It is not, however, neces- 
sary to compute the solid contents, as the lengths 
can be found by squaring the diameters of the two 
bars; then the length of the smaller bar will be in 
the same proportion to the square of the diameter 
of the larger bar, that the length of the larger bar 
is to the square of the diameter of the smaller bar. 
The proportion for this case would be 

16 : 1.96” : :- 56.25 : 4.80”. 

In other words, the rule would be: Square the 
diameter of the bar and cutter, multiply the square 
of the diameter of the cutter by its thickness, and 
divide this product by the square of the diameter 
of the bar. The result will be the required length 
to cut from the bar, exclusive of waste. The waste 
may vary from 2 per cent. to 10 per cent., according 
to circumstances, but should not exceed the former 
amount. 


(891) R. G., Chambersburg, Pa., writes : 
Could you give mea good receipt for the manu- 
facture of malleable iron? I have been experi- 
menting, but have not found the proper thing yet. 
A.—Malleable cast-iron castings are castings made 
originally of ordinary cast-iron, which have been 
subjected to a process of decarbonization, which 
results in the production of a crude wrought-iron. 
The process is conveniently applicable only to small 
castings, although pieces of considerable size are 
sometimes thus treated. Handles, latches, and 
other similar articles, cheap harness mountings, 
plowshures, iron handles for tools, wheels and 
pinions, and many small parts of machinery, are 
made of malleable cast-iron, or as steel castings. 
For such pieces charcoal cast-iron of the best 
quality should be selected, in order to insure the 
greatest possible purity in the malleable product. 
The castings are made in the usual way, and are 
then imbedded in oxide of iron—in the form, usu- 
ally, of hematite ore—or in peroxide of manganese, 
and exposed to the temperature of a full red heat 
for asufficient length of time to insure the nearly 
complete removal of the carbon. The process, with 
large pieces, requires many days. If the iron is 
carefully selected, and the decarbonization is thor- 
oughly performed, the castings are nearly as 
strong, and sometimes hardly less malleable, than 
fairly good wrought-iron, and they can be worked 
like that metal. They will not weld, however. The 
pig-iron should be very free from sulphur and 
phosphorus. The best makers have usually melted 
the metal in crucibles having a capacity of 50 to 75 
pounds, keeping it carefully covered to exclude 
cinders and other foreign matter. The furnace is 
similar to that of the brass foundry, from 2to 2% 
feet square, and the fire is kept up by natural 
draught. The temperature is determined with suf- 
ficient accuracy for the practical purposes of the 
founder, by withdrawing a portion on an iron bar. 
If hot enough, the drop burns on exposure to the 
air. If right, the metal is poured quiekly. The 
cementation, or decarbonizatian, is conducted in 
cast-iron boxes, in which the articles, if small, are 





material. As a maximum, about 800to 1,000 pounds 
of castings are treated at once. The largest pieces 
require the longest time. The fire is quickly raised 
to the maximum temperature, but at the close of 
the process, the furnace is cooled very slowly. 
The operation requires from three to five days with 
ordinary small castings, and may take two weeks 
for large pieces. The foregoing has been taken 
from ‘Materials of Engineering,’ by Prof. R. H. 
Thurston. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc., J. B. Roney, Lynn, Mass. 
‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 
Long & Short Hob Taps, Stove Bolt & Bit Brace 
Taps. M’f’d by S. W. Card & Co., Mansfield, Mass. 

** How to Keep Boilers Clean.’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N. Y. 

Prestoline & Prestoline Paste, for cleaning & pol- 
ishing metals. S. A. Smith, 23 S. Canal st., Chicago. 

Iron_ Planers from 16” to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

R. G. Du Bois, 715 11th St., Washington, D. C. 
Procures first class patents on inventions. Write. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. ~ 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fullyillust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row, N. Y. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Sept. 12, p.13. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

eg Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

For Portable Key-seating Machines and Stub Ends 

for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadelphia, Pa. 
25/’ Upright Drills a specialty. Finely made, 
28’ great capacity, quickly operated, prices low. 
82’ Send for list of firms using our Drills. J. E. 
36’ Snyder, Worcester, Mass. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
eins pumping machinery and reports of duty 

als. 

Eureka Cotton Machine Belting; a cheap and per- 
fect substitute for leather or rubber belting. Address 
Eureka Fire Hose Company, 18 Barclay st., New 
York, for prices and samples. 

25/’ “Only Dril. Press built on 

82/’ *Ko-rekt’ principles, 

37” 

42” 


even if they come from Jersey.” 
Gould & Eberhardt, New Ark, N. J. 


Steam Boilers: Theirmanagement and working on 
land and sea. By Jas. Peattie. Practicalfacts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F.N. Spon, 12 Cortlandt st.,N. Y 


De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 
record, gauges, etc. Location and Equipment well 
adapted for Heavy Steamship Repairs. 


H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu- 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 


Manufacturers in metal and wood desiring plain, 


broad insurance at moderate rate, should address 
The General Fire Insurance Company (Mutual), 96 
Broadway, New York. Edward A. Swain, President. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator. and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,ynow running in theAmERICAN 
MacurinistT, should be closely followed by every stu- 
dent. They commenced with October 28, 1886 issue, 
and up to and including October 10, 1889 issue, 87 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 


‘** Modern Locomotive Construction.”” By J.G. A. 
Meyer. The above series of articles. now running 
inthe AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 101 articles 
have thus far appeared up to and including the 
October 3, 1889 issue. Copies containing these 
articles sent by mail to any part of the U. S. or 
Canada, at 5 cents each. AMERICAN MACHINIST 





packed in alternate layers with the decarbonizing 


PUBLISHING Co., 96 Fulton st., New York. 














C. E. Barker will start a machine repair shop at 
Rock Run, Ala. 


Williams & Co. will build a furniture factory at 
Cattlesburg, Ky. 2 


C. H. Ray will build a hub and spoke factory at 
Waynesville, N. C. 


Work at the Burdett chair shops in Keene, N. H., 
will be resumed Oct. 1. 


The Spartan Cotton Mills, Spartanboro, 8. C., will 
be finished early in the winter. 


A. B. Fitts is interested in building a foundry and 
machine shop at Carrollton, Ga. 


The Vanderbilt Steel and Iron Co. will build an, 
iron furnace at East Birmingham, Ala. 


Gibian & Co. have organized a $20,000 stock com- 
pany to start a match factory at Macon, Ga. 


Robert Drummond & Co., of Amesbury, Mass., 
are building an addition to their carriage factory. 
The foundations are being laid for the new fac- 


tory building of the Currier Carriage Co., Amesbury, 
Mass. 


The Athens (Ga.) Iron Foundry has been purchased 
by a company in which James Fleming is inter- 
ested. 


The Portsmouth Machine Co., Portsmouth, N. H., 
are building a new brass foundry, 60x100 feet, with 
25 furnaces. 

Joseph Black is interested in a stock company 
which will build a machine shop and foundry at 
Blacksburg, S. C. 


The Ellsworth Dam Company has been organized 
in Ellsworth, Maine, for the purpose of prosecut- 
ing manufacturing industries. 

H. W. King, formerly associated with the firm of 
Graff, Bennett & Co., of Pittsburgh, proposes to 
erect a blast furnace at Roanoke, Va. 


The Wachusett Shirt Company, of Leominster, 
Mass., has just beenincorporated. Capital, $100,000. 
F. A. Whitney, president; G. A. Gage, treasurer. 

A practical electric gun is a recent invention of 
Albert H. Simonton, of Portland, Maine. A stor- 
age battery is contained in the stock of the gun. 


The Board of Trade, of Newton, Kas., has’ raised 
$500,000 in money and lands, which will be ex- 
pended in bringing manufacturing industries to 
that city. 


The Thomson-Houston Welding Company will 
shortly commence the erection of a new factory in 
Lynn, Mass. The building will be 200 feet long and 
100 feet wide. 


The Birmingham (Ala.) Railway Supply Company 
has been chartered, with $150,000 capital, to operate 
the car works, bolt works and foundry of the Ely- 
ton Land Company. 


The plant of the United States Nail Works has 
been removed from Indianapolis to Jackson, Ohio, 
the capacity of the works having been largely in- 
creased. The company contemplates putting up 
furnaces and rod mill. 


The Laidlaw & Dunn Co., Cincinnati, Ohio, are 
placing a 300 horse-power Galloway-boiler with the 
Geo. H. Friend Paper Co., West Carrollton, Ohio. 
This is the third boiler the Laidlaw & Dunn Co. 
have put in the Friend mill during the past year. 


The Hope Webbing Co., of Pawtucket, R. I., has 
just sent in an application for permission to build 
three brick buildings, one 80x200 feet, one story; 
one 60x140 feet, two stories; and one 18x20 feet, 
to be used in the manufacture of narrow fabrics. 


The Duplex Electric Gas Motor Company has 
been formed at Edwardsville, [ll., for the manu- 
facture of steam, gas and electric engines and ap- 
pliances, the building of public works, and the 
manufacture of necessary machinery and appli- 
ances for their operation. 


B. H. Howe’s shoe factory at Hudson, Mass., is to 
receive two large additions, including a new boiler 
house. One of the enlargements will be 60x90 feet, 
four stories high; the other 18x43 feet. The boiler 
house, 35x35 feet, will contain a new 125 horse- 
power boiler. These additions will about double 
the present capacity of the factory. 


P.C.Holmes & Co., Gardiner, Me., have just received 
their patent on new lubricant bearings for all kinds 
of machinery. An inner box, composed of fiber 
and graphite, is placed within any regular boxes, 
and does away entirely with oiling. Some of these 
have beenin use two years, and the process has 
been so perfe ted that gratifying results have been 
secured. They will soon be placed on the market. 

The James Ramage Paper Company has been or- 
ganized at Holyoke, Mass., with a capital stock of 
$85,000, and these officers: President, Moses New- 
ton; treasurer, James Ramage; secretary, C. W. 
Ramage. The owners are all Holyoke men, {but 
the mill is located at Monroe Bridge. The product 
will be manila and other papers, amounting to 
about 10,000 pounds a day. 

The Jron Trades Review says: The Morgan 
Engineering Works, of Alliance, O., are construct- 
ing what is claimed to be the largest and most 
powerful steam hammer ever made in this country. 
Its weight complete will be 600 tons, of which 450 
will bein the massive anvil block. This block is 
made in sections of 35 tons each, of which the top- 





most, that which directly receives the blow of the 


hammer, will be cast in steel at the Otis Steel 
Works in Cleveland. The first of four cast-iron 
housings, each weighing 40 tons, was successfully 
moulded at Alliance. The hammer goes to an Eastern 
firm, and will be used in forging steel for armoring 
vessels and constructing cannon for the United 
States government. 


The Hoppes Manufacturing Co., of Springfield, O., 
have just completed and shipped one of the largest 
exhaust steam feed-water heaters ever constructed. 
Its dimensions are 19 feet long, 68 inches high and 
38 inches wide, and it has a total lime-catching and 
heating surface of 576 square feet. It was espe- 
cially designed and built to remove the mud from 
the boiler feed-water at the plant of the Southern 
Cotton Oil Co., at Gretna, La. 


The Fottrell Insulated Wire Company was recently 
organized at Reading, Pa., with a capital stock of 
$1,000,000. The purpose is to manufacture electric 
light, telegraph and telephone wires, and insulated 
tapes, under the Fottrell process. An extensive 
plant is to be built at Colebrooke, Lebanon County. 
The officers are: John R. White, of Philadelphia, 
president; J. M. Schenk, of Lebanon, vice-president 
and general manager. 


The Paterson Ribbon Co., of Paterson, N. J., 
are building a two-story brick factory at that place. 
The mill proper will be 302 feet long, 51 feet 4inches 
wide, with a one-story engine room, 27x19 feet, and 
boiler house, 20x40 feet. The buildings will cost, 
complete, about $21,000. The engine, boilers, heat- 
ing, electric lighting, sprinkler system, shafting, 
hangers, etc., will cost from $12,000 to $14,000 more. 
The contracts are not yet let for boilers, sprinkler 
system, electric lighting, shafting, ete. 


The Pond Engineering Company, St. Louis, Mo., 
are furnishing three fifty horse-power boilers for 
Kansas City, complete, with standard rocking 
grates, etc. They are supplying the Vine Street 
Electric Railway Line, whose power plant they put 
in, with belting and a Tracy oil filter, and the Se- 
curity Building, Kansas City, with the Pond Engi- 
neering Company’s feed pump and receiver. The 
three-quarter million gallon pumping engine, for 
Taylorville, Ill., has been set up, and will be tested 
in a few days. 


There is water-works agitation at Attala, Ala.; 
Paris, Ky.; Anderson, S. C.; Gallatin, Tenn.; Tulla- 
homa, Tenn.; Madelia, Minn.; Fort Scully, Dak.; 
Winden, Minn.; Guthrie Center, Ia.; Marion, Mich.; 
Mankato, Minn.; Cambridge, Ohio; El Paso, Tex.; 
Attalia, Ala.; Eagle Pass, Tex.; Florence, Ala.; 
Rockdale, Tex.; Butler, Mo.; Anderson, S. C.; 
Springhill, N. C.; Jordan, N. Y.; Randolph, Neb.; 
Henderson, N. C.; Oxford, N. C.; Hartland, N. C.; 
Union, 8. C.; Tullahoma, Tenn.; Litchfield, Conn.; 
Hendersonville, N. C.; Waterton, Dak.; Camden, 
Ark.; Edwardsville, Ill.; Lake Geneva, Wis; New- 
castle, Col.; Seymour, Ind.; Osage City, Kan.; 
Superior, Wis.; Aberdeen, Tex.; Fort Smith, Ark.; 
Somonauk, Ill. 


Geo. B. Grant will shortly remove his Boston 
shop, his address after Oct. 20 being corner of High 
and Hartford streets. Hesays: ‘Feeling the need 
of alocation for my Boston branch that is more 
convenient than the present for the majority of 
my customers in the city and immediate vicinity, 
I have taken a lease of premises at the corner of 
High and Hartford streets. This is between Oliver 
and Pearl streets, near Fort Hill square, and in the 
very center of the machine business of Boston. I 
shall fit up the new shop in first-class shape for the 
making and cutting of gear wheels, particularly for 
small jobbing and the sale of list gears, and I take 
this occasion to assure my friends and customers 
and competitors that I intend to keep the lead in 
my line of business. 


A curious and noteworthy instance of expert 
foundry work was brought to the attention of a 
Bulletin reporter this week. It consisted of three 
plates of cast-iron about one-fourth of an inch and 
seven by five inches in surface, covered with writ- 
ing indented in the iron. This specimen of skilled 
workmanship was done by John Farrar. foreman 
at G. W. & F. Smith’s foundry, a life-long workman 
in aniron foundry. The impression on the iron is 
made by writing backwards on thin paper, pinning 
the paper in a mould, and then pouring on the iron. 
The writing thus transferred to the plates, when 
the iron is cooled, is wonderfully clear and distinct, 
and is so deeply imprinted as to defy any attempt 
at erasure. The reporter showed these plates to 
several gentlemen familiar with iron work, and 
themselves skilled workmen, who declared that 
they never saw anything like it before.— The Com- 
mercial Bulletin. 


A number of owners of charcoal iron furnaces in 
Middle Tennessee, with a syndicate of New York 
capitalists, recently organized under a charter 
in the State of Alabama, at Huntsville, the 
Southern Iron Company, and closed the purchase 
of three charcoal furnaces in Middle Tennessee, 
one charcoal furnace at Attala, Ala., and the 
Roane Iron Company’s steel rail mill, in Chat- 
tanooga. The company organized with a capital 
stock of $270,000, paid up. The purpose of the com- 
pany is to immediately remodel the mill at Chat- 
tanooga to make steel by the basic process, using 
Siemens-Martin furnaces. The product of all the 
furnaces will be brought to Chattanooga, to be 
manufactured into steel rails, nail plate, steel wire 
and plates of all kinds. Improvements on the mill 
will cost between $150,000 and $200,000, and will be 
begun at once Five hundred men will be em- 
ployed at the start. The company has also pur- 
chased the celebrated ore mines of the Roane Com- 
pany, at Cranberry, and will use metal made from 








this ore in steel making there, 
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Machinists’ Supplies and Iron. 
New York, Oct. 12, 1889. 
Jron—American Pig.—The demand continues to 
just about equal the supply, and prices remain firm 
in consequence. There is probability of quite a 
number of furnaces going into blast, but this will 
no more than meet the regular December demand. 


We quote Northern brands. No. 1 X Foundry, 
$17 to $18: No. 2, $16 to $17. Southern brands, 
No. 1, $16.75 to $17.25: No. 2, $16 to $16.50. 
Northern brands, Grey Forge, $15.25. Southern 


brands, $15. 








+*WANTED* 


“ Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 

tion. About seven words make a line. Copy shoulda 
be sent to reach us not later than Saturday mor ning for 
the ensuing week's issue. 








Wanted—Traveling salesmen to sell our machine 
specialties. The Brightman Mach. Co., Cleveland, O. 
Wanted—Competent draftsman accustomed to lo- 
comotive work. State experience pty salary, and 
give references, Locomotive, Box 727, N. Y. city. 
Wanted Permanent position by a ae maker: 15 
years’ exp.; accustomed to handle men. N_ Y. city 
or vicinity preferred. Box 32, AMERICAN MACHINIST. 
A mech. draftsman and engineer desires a position; 
has exp. in civil engineering branches and drafting 
Full particulars. Refs given. A., AM. MACHINIST. 
Engineer holding first-class papers desires situa- 
tion: thoroughly reliable) Address Competent, care 
William Young, 21 Park Row, New York 
Wanted—Position as sup’t or foreman by young 
man; has held same for a number of years. Design 
ing and building fine tools, interchangeable work & 
automatic mach’y. W.H.S., 824% Seeley ave., Chicago 
Wanted—Position as mech. sup’t or general fore- 
man of mach. works. Well up in manufacture of Cor- 
liss. automatic and high speed engines, refrigerating 
and heavy mach’y. J. L. M., AMERICAN MACHINIST, 
Machinists Wanted—Vise hands accustomed to 
first-class work. Steady employm’t and liberal wages 
guaranteed. Have largely increased our plant and 
need more men. Niles Tool Works. Hamilton, 0, 
Position wanted by young and ambitious machinist 
and tool maker: experienced in pattern, model and 
experimental work; some knowledge of drafting and 
supervising work. Box 34, AMERICAN MACHINIST. 


Wanted—Foreman for machine shop; must be 
thoroughly competent, experienced, possessed of 


executive ability, and able to handle men on all class 
es of work to best advantage. Box 35. Am. MACHINIST. 

Mech. draftsman, good vise hand, graduate of 
tech schoolin Germany, able to work from —* - 
tion or sketch, wants position as draftsman. Gen’l 
mach’y preferred. Address X. 32, Am. MACHINIST, 

Wanted —An active, intelligent foreman for ma 
chine shop in Western New York; must be able to 
handle men to advantage. Good position for man 
of ability. Address, stating age, terms and ex- 
perience, Box 33, AMERICAN MACHINIST. 

Wanted—A foundry foreman; alive man, familiar 
with modern methods on stationary steam engine 
work. A man who has had exp. with piece-work 
preferred; must be a pusher. Address, stating age, 
exp., and salary expected, “Erie,” care Am. MaAcu. 

Wanted—A first-class man, energetic and well up 
in modern machine shop methods, to take charge 


of a job employing about thirty-five hands. Con 
cern employs about two hundred men. A man 
familiar with printing presses preferred. Address 


Side Rods, AMERICAN MACHINIST. 

Wanted—Machinists. A steam engine mfg. shop 
wishes to put on a full night force of about 100 men 
—first-class men—for lathes, planers, milling ma- 
chines, drills, blacksmiths, tool makers, ete. Can 
secure steady employment and good wages—large- 
ly by piece-work. Will work 12 hours each night 
for 5 nights per week. Address with references 
as to capacity and character, Box $41, Pittsburgh, Pa. 

A practical mechanical engineer, now in charge 
of a well-known manufacturing business employ- 
and 500 hands, is desirous 


ing between 400 ae 
making a change Experienced in factory design 
ing and building, economical arrangement of 


plants, and modern economical methods of hand- 
ling help and labor-saving devices, also in arrange- 
ment of steam plants. steam e ngine, indicating and 
boiler tests. Address "X & Y care AMERICAN 
MACHINIST. 

We desire to engage the services of two first-class 
mento take charge of the erecting rooms of our 


Drill Press and Planer Departments, In addition 
to being first-class mechanics, they must be live 


men and readers, who Keep themselves posted and 
abreast of the best and foremost ideas of the times 
They must be able to handle men, and possess that 
rare qualification —executive ability. They will not 
be hampered, being responsible only to the general 
manager. the above refers to the manufacture ot 
drill presses and planers, and only those having 
had experience in the manufacture of these two 
machines need apply. Study yourself weil, and 
ask some disinterested party, in whom you have 
confidence, if they think you ean fill the bill, before 
you apply, for we study you well after you apply 


The Lodge & Davis Machine Tool Co., Cincinnati, 
Ohio. Wm. Lodge, General Manager. 








+}. MISCELLANEOUS WANTS + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 





Cheap 2d h'd Lathes & Drills. S. M. YorkyCley. 
Koopman’s Seales for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 


New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 


Light and fine 
Catalogue for stamp. E. 


machinery to order 


Foot L athe. 
O, Chase, J 


Net Wi irk, 


August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 
_ Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Complete list of our Scales and other new tools 


for 2c. stamp. A. T. Koopman, Chicago. 
D. J. Kelsey, M. E., Designer of Automatic Ma- 


chinery, 31 Insurance Building, New Haven, Conn. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book. ** Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

Wanted —To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 


BRADLEY’S 


POWER HAMMERS 


The BESTin the WORLD 
RUN BY BELT. (= 








| Retabiished 1882. 





BRADLEY'S 
HELVK HAMMER. 





BEAUDK Y 8s 
UPRIGHT HAMMER. 


BRADLEY 'S HEATING FORGES 
) 








Indispensable in 
all shops to keep 


BRADLEY’S 
CUSHIONED 
HAMMERS &4& 


and men_ fully a 


employed and 
BRADLEY 






reduce the cost 
Coal Of production. 
HEATING FORG 


BRADLEY & CO.SYRACUSE,N. V. 


BRADLEY'S HAKD 
S SOFT 
COAL FORGE, 


63 Murrayst.NEW YORK; 98Sudburyst.BOSTON.MASS 





FRISBIE FRICTION 
PULLEYS = CLUTCHES, 


THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 








“Star” L Screw Cut- 
Foot Lathe ting Auto= 

Swings matic Cross 

9x25 in. Feed, etc. 

















Se veer 
Scroll Saws, anh Catalogue 
Circular Free 
Saws, Lathes| of all our 

Mortisers. E Machinery. 


Seneca ralls Mig, (0, 687 Water St., Seneca Falls, N. Y. 


SoL!0 FMERY 


me Srokes 
Triple Coated jut vik 
Suart, 


THE TANITE CO, 
STROUDSBURG PA. 
WAN DTIcD. 
A live business man to buy one-hairt interest in 


General Foundry, Machine and Boiler Shops, located 

ina thriving city of 30,000 inhabitants: best of rea- 

sons for offering this opportunity to purchase an in- 

terest in an established trade. Address 
**MACHINIST BUSINESS.” 

Care of AMERICAN MACHINIST, 96 Fulton St., N. Y. 























UNIVERSAL #?P LAIN 


= MITLING MACHINES 


_., » EXGLUSIVE 145 CIALTY | 


: THE INCI CINCINNATI MILLING MACH C MAGH co 
CINCINNATI. O:< 


TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before buy 
ae, Try us and be convinced. 

Ve also make drawings and blue prints, and give SPECIAL 
pIeengeon TO THE DESIGNING OF MACHINERY FOR ALL 
PURPOSE Send for Blue Book giving more information. 

TONES & MACE, 
MECHANICAL ENGINEERS, 


5 W. 4th Street, Cincinnati, O. 


veew GATALOGUE OF TOOL 


NEW 


And Supplies sent free to any address on receipt of Te: 
Cents in stamps (for postage). 


Chas. A, Strelinger &Co., %32" Detroit, Mich. 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia. 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 





ee 
a 


SEND FOR CATALOGUE. 


“CRESCENT EXTRA” 


Is now used by many of the largest and most carefully managed 

ahaa ble pag aren tor ae ok Dies, Taps, Reamers, &Xc. 
iis steel is famous for its unitormity and great endurance, and should be specified by Machinis 

and Tool-makers who want the best stock for their tools. - teamed 


CRESCENT STEEL WORKS, 
PITTSBURGH, PA. 








shops for all Lathe and 


CHICACO, ILLS. NEW YORK, N. Y. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O.°* 


OUR SPECIALTIES, 8, 12, 14 and (8 inch Lathes. 


TOBIN 











Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 
Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Rods for pumps and bolts. Yacht shafting. Rolled sheets und pete 


for pump linings and condenser tube sheets, &c. Ingot metal 
car and engine bearings. Spring wire. 


BRONZE ANSONIA BRASS & COPPER CO., 


. Sole Manufacturers. 
Send for Circular. CHICAGO. NEW WORK. 


PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
b.J. WILKINSON & 60, 


Box 3600. 


= BOSTON, MASS. 
SEND FOR CIRCULAR. 


Adams Automatic Bolt-Threading Machine, 


Made in all Sizes to Cut from 1-4” to 6”. 
The simplest and most durable machine in exist- gae 
fy ence. The threading head is made entirely of steel. 
mn _/-A. No links, levers, springs, caps, cases. blocks or die 
rings in or about the head. Write for descriptive 

circular and price list to 


, = Capitol Mfg. Co.. Chicago, Ills., U.S. A. 
WILLIAM JESSOP & SONS, L'D. L’D. 


























Send your name and address at once to 


MANUFACTORY, Chief American Office, 
i 0) NIG () i f - Y & [ () : ome tr se 2-2. | 91 JOHN ST., NEW YORK. 





a ee 
105 FULTON ST., NEW YORK, J ES: 
273) 4 
and have them mail you a copy of their Novelty Ss S| eee OF 
Pamphlet No. 2, which will be ready about Oct. 10, = a z 
1g89, Every Machinist in the country should see it. BEST S32 a2 
SS 
Ttoo.o | EEL =: 2: 





GHA HARLES MURRAY=< 
SS/ENGRAVER on WOOD \@ 
S ANN’ ST.* NEw YorxE: 


rT 


_ Ke N® SVRACUSE,N.Y 


oh l HANAN 
“MACHINIST'S SCALES, 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

“OFFIN & LEICHTON, SYRACUSE, N. 


MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 35 Broadway, N. Y. 
REPRESENTING 


C. F. BURGOS & C0,, 


Importers of all classes of Machinery. 
BUENOS AIRES, ARGENTINE REPUBLIC. 








5 ' 

Cooke & Co.’s Special Brands, 
ACME, for high speeds and heavy work. 
SUPERIOR, for jobbing and general use. 
RELIABLE for shafting bearings 

5 for ordinary service. 


Write for prices or send us a sample 
order. 


22 CORTLANDT ST., 
NEW YORK. 






PAT AUG 
es 365 





ror 


a 





Y. 









































eae 
PUMPING 


MACHINERY | 








113 Federal St., 
BOSTON. 


93 Liberty | 
NEW YORK. 


For Send 
Every or. 
Class ew 
of Work stinstenaedl ¥ 


BORING «© TURNING MILLS 


MADE BY 


BETTS MACHINE CO., 
WILMINGTON, DEL, 


PiTtsBURGH, Pa., January 5th, 1889. 
Betts MACHINE Co., WILMINGTON, DEL. 
GENTLEMEN :—We are ve ry well pleased with the 7-foot 
Boring and Turning Mill, bought last April. We have 


done a great deal of heavy work on it, with the best pos- 
sible results, Yours truly, 
THE WestiNGHOUSE ELEcTRIC Co. 
ALBERT SCHMID, Sup’t of Shops. 


Srlz2=Es. 








5, 6, 7, 7-10, 8, 9, 10, 10-16, 12, 14, 14-20 ft, 
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PROVIDENCE,R.1., U.S. A. 








“ CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 


PRICES. 2S REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESTAM AUTOMANIC and MONITOR INCOR, BIECTORS, Go, 
Nathan Manufacturing 6o., 


92 & 94 LIBERTY STREET, 


SEND FOR DESCRIPTIVE CATALOGUES. 








NEW YORK. 





HOWE, BROWN & CO., Limited, 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
New York, !2 Cliff St. 


BRANCH OFFICES: Boston, !27 Oliver St. 


ESTABLISHED I859. 


Formerly HUSSEY, HOWE & CO., Limited. 
PITTSBURGH, PA. 


Chicago, !7!1 La Salle St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Quecn Victoria St., London, Eng. 





FINE TAPS, DIES, REAMERS, 





LICHTNING AND CREEN 


Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 


ETC. 


PAT. SPI RA L FLUTED, 


RIVER SCREW PLATES. 





WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 
FLEXIBLE METALLIG FILLET ,PA77&AWs called for and CASTINGS delivered 
36" For Pattern Makers’ Use. anywhere in » N.Y. City. 


H. WHITE, 44 N. 4th Street, Phila., Pa. 





SMOOTH 
INSIDE hs 








ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, ete. Slow Speed, Positive Blast. Is durable, 
Compact ani ¢ the ap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NEW YORK. 


CONNERSVILLE, IND. 
.$. TOWNSEND, Gen. Agt., ) 22 coRTLANDT sT., 


OOKE & C0., Selling Agts., ) 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. 


m2 









PUNCH AND’ 
SHEARS. 


BEAUDRY & C0, 


(Formerly of 
Beaudry’s “Up- 
right Power 
Hammer.) 

Sole Manufacturers, 


Also Manufac- 
turers of 


Hard Coal Heat- 
ing Forges, 
Room 4, Mason B'dg 
, 70 Kilby St., 
\Boston, 





7) Weass, | 





| a Foundry of I. Shriver & Oo., 
333 E. 56th St.,N. Y. City. 
CASTINGS IN QUANTITY AT aoe PRICES. 


Edwards’ Works on She Steam Engine 


The American Steam Engineer. Theoretical 
and Practical: with Ex: unples of the Latest and Most 
Approved American Practice in the De ‘sign and Con- 
struction of Steam Engines and Boilers of Every De- 
scription. For the use of Engineers, Machinists, Boiler 
Makers and Students. By Emory Edwards, M. KE. Il- 
lustrated by 77 engravings. 12m0, 419 pages. ee. Pt) 


Modern American Marine Engines, Boilers 
and Screw Propellers. Their Design and Construc- 
tion, showing the Present Practice of the most Eminent 
Engineers and Marine Engine Builders in the United 
States. By Emory Edwards. Illustrated by J large 
and elaborate plates. 40.......d2..ccoscccccccccecd 85.00 


The Practical Steam Engineers’ Guide in the 
Design, Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. 
For the use of. Engineers, Firemen and Steam Users. 
Illustrated by 119 engravings. 420 pages, 12mo...82.50 

A Catechism of the Marine Steam Engine. 
For the use of Engineers, Firemen, and Mechanics. 
A Practical Work for Practical Men. Illustrated by 
63 engravings, including examples of the most modern 





engines. Third edition, thoroughly revised, with much 
new matter. 12mo0, 414 pazes........cescccececccecs 82.00 

Modern American Locomotive’ Engines. 
Their Design, Construction, and Management. Illus- 
trated by 78 engravings. 12mo, 383 pages, . 2.00 


Se The above or any of our Books sent by mail, rree 
of postage, at the publication prices, to any address in 
the world. 

te" Iustrated Circulars, showing full tables of con- 
tents of all of the above valuable books, will be sent free 
to any one in any part of the worid, who will send his 
address. 

Gee Our new revised Descriptive Cataloque of Prac- 
tical and Scientific Books, 84 pages, 8v0, and our Cata- 
logue of Books on Steam and the Steam Engine, Mechan- 
ics, Machinery, and Dynamical Engineering, and other 
Catalogues, the whole covering every branch of Science 
applied tothe Arts, sent free and free of postage to any 
one in any part of the world who will furnish his 
address. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 






HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
ork, 


Bevel Gears cut theoret- 
ically Correct. 





“ONLY: SEVEN DOLLARS | 


DEMAND THIS ear Fi 


OF YOUR >, fe}=) WRITE. 
DEALER. - 


“ TO US FOR PRICES.’ 
Van DuZeNn’s Patent 


VAN} DIU )-4 = s aa BT os ol 


SOLE MAKERS 
“LE CtNCINNATI, O==!) 





LE COUNT, 


Norwalk, Conn. 
REDUCED PRICE OF LE COUNT’S 





= HEAVY STEEL DOG 23 = = 
4 No. Inch. Price. Fae = cD 
| eee ae oS 
+e 2 “¢ a neo 
o2 x" a®St @& 
& 863... Soa 
i eS a — 
2, 5. eon n = 
So. n°’  ™™: 2 amt 
aos oe 3 oo a “ 
ae ee ae, gO 
BLS 8... mos 2 
ais ie — — 
eee tp = 
as Bae 5 2 
Pes t-22s 
pee aoe <= 
i =~ ors Ge 
eggs ~o8 © oe 
ao” os § =e 
se a*ou & 
as os 5 
wo es m & 
as 28 3 
.. Oe oS 
3 20 (ext.) 5 1-2.. 4.00 2 o> 5 oF 
i=] 21 (ext.) 6 500 "Sa 
One Small Set of 8—by 1-4 inches to 20 inc oh, $8 6.25 
One Set of 12—by 1-4in. to2 in. continued by 1- 2in. to4in. 13 26 


Western Agent, §. A SMITH, 23 South Canal St., Chicago, Ill. 











BOILER FEEDER 
PUMPING MACHINERY 
FOR ALL PURPOSES. 


BREWERS AIR PUMP 














hi i TEN 


INDIANAPOLIS.IND. 





\ ourcocrin “s 
DUPLEX PUMP | 


SEND FOR CATALOGUE 
AND PRICES. 


RE DUNE PUMP 




















HALL DUPLEX 


HALL STEAM 
91 Liberty St. 


Boiler and 
Pump Combined 





Send for New Catalogue. 





STEAM —— 


PUMP CO,, 


New York. 





Fire Pump. 





ume secu Branch Offices, H. Eaton, 
BUFFALO STEAM ly Co. San Francisco, Cal.; 
Ne ean wal neces Seite Shaw, Kendall & Co., 

ee ALL OUT! +s c & 
Sa. BUFFALO, NY, =~ Grand Rapids, Mich.; She 
Wis.; Bailey 
Merrill-Stevens Eng. Co. 
St. Paul, Minn.; D. 


Worth, Tex.; W. A. Roo 











Tennessee Range & Mfg. 


delphia, Pa.; G eorge W orthington C 0., C leveland, ee Fiend 
Sco, | J. Baur, Manistee, Mich.; Liddell & Co. 
Toledo, Ohio; Wickes Bros., 


Columbus Supply Co., Columbus, 0. 
& Lebby, Charleston C.; W. 


A. Wain, Detroit, Mich.; Kennedy & Pierce, Denver, Col.; 
boygan, "Mich.; § ne Emory & Co., 
Reading, Pa.; Dugan Bros., Salem, Ore.; 
Tacoma, Wash.; E. -F. Cooley, Lansing, Mich.; Port Huron Steam F* tting Co.. *Port 
Huron, Mich.; Hutchinson Mfg. Co., Jackson, Mich,; 


Wis.; J. B. Simpson, Peoria, IIl.: 
man & Co., New Orleans, La.; H.C. Burke Mfg. Co., St. Joseph, Mo.; ‘J. J. Howden, 
Muskegon, Mich.; W. Pickett & Co., Warren, Pa.; H. F. Spencer, Green Bay. Wis.: 


FOR SALE AT tap teh og PRICES BY 


4 A. Aller, New York; Henry I.Snell, Phila- 
Chicago, TL; e Etre Won 
Ala.; 
E. Saginaw, Mich seitelt, 
rriff Mach’y Co., Pittsburgh, Pa.; Flynn & Emrich, Balti- 
Rundle, Spence &Co., Milwaukee, 
alworth Supply Co., Boston, Mass., 
by sone Sg Fla.; C. S. Leeds Sup. Co., ‘Minneapolis and 


M ontgomery: 


‘singer, Scranton, Pa.; Gaines & Glover, Richmond, Va., 


Shellhorn & Rich, Che- 
Bradford, Pa.; Reading Seale and Mach. Co., 
Gardner & Co., Portland, Ore., and 


*) Worth Iron Works, Ft. 
C. Brooks, Eau Claire, 


sevelt & Co., La Crosse, Wis.; 
a m Duluth, Minn.; Cole- 


Haxtun Steam Heater ae 


Co., Nashville, Tenn. 





“LITTLE 
GIANT” 









RUE’S 


f RUE W’F'’G CO. 


Superior to all others for Raising 
and Forcin; 
other aiquids. 


‘Boiler Washer and Testing Device. 


Uses Warm Water, avoiding injusy 
and facilitating the Raising of Steam. 


CATALOGUES FREE. 


ISTHE West Injector 


For Feeding all Steam Boilers. 


e EJECTOR, 


Water and 





» PHILA., PA, 








16-20, 
51 Inch B 





FOR IMMEDIATE DELIVERY. 


20 & 24 Inch ENGINE LATHES, 


ORING & TURNING MILLS, 
14 & 16inch BRASS LATHES, 


—AND— 


SCREW MACHINES IN LARGE VARIETY. 


20 in. CLUTCH HEAD MACHINE 


Weight 4,400 Ibs. 


Bridgeport Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 





MANUFACT URERS OF . 


Wine 


~ METAL WO 


A TREATISE ON STEAM BOILERS. 


rheir Strength, Construction and Economical Work- 


ing. By Robert Wilson, C. E. Enlarged from the 
5th English edition by J.J. Flather, Ph. D., with 
the addition of numerous fine illustrations. 12mo, 
OIOND os cake vs vk cob oawkad: Uae Paks s $2.50 


JOHN WILEY & SONS, NEW YORK 


Prepaid by Mail on the receipt of the price. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


1. Pee ’ Y 
Wood-Working Machinery, 
For Chair, Furniture and 
Cabinet Factories, Box Shops, 
™ Planing Mills, Pattern Mak- 

4 == ers’ use, ete. 


ROLLSTONE MACHINE CO., 














810 Walnut St., Philadelphia, Pa., U.S. A. 


45 Water St., Fitchburg, Mass, 


ARG ITTROMEAY AVC TTITOM A Olu ce 


ING MA 


CHINERY ** 


Nos.131021 Maw ‘Sr, 


ITCHBURG, Mass. 


WORTHINGTON 
Independent Condenser 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at any 
height, 

This feature is appreciated by 
PAPER MILLS SUGAR REFIN- 
ERIES COTTON and WOOLEN 








MILLS 
HENRY R WORTHINGTON 
NEW YORK 

BOSTON PHILADELPHIA CHICACO 
8T LOUIS sT PAUL SAN FRANCISCO 
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Facts :—1889 marks the 30th YEAR “ye the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


POND ENGINEERING CO., Me Lowe Bower 


CONTRACTING ENCINEERS, 





Engines, Boilers, Pumping Engines, Feed | 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, Xe. 


Send for ILLUSTRATED CIRCULAR. 


Kansas City. Omaha. 


St. Louis. 


Chicago. 


y THOS, H. DALLETT & 60. 


1305 Buttonwoud Street, 











Over ‘iter oe competition has proven 
PHILADELPHIA, PA. | this system of boiler to be the best in eve 
. respect. The LOWE BOILER, with all 
Portable Drills, improvements, is the simplest, best wearing 
Hand Drills, and most economical of any kind of fuel. 


Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE 


THE STERLING WATER TUBE BOILERS 


Have be gee mes A large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming.: Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


PAT! DROP PRESS. 


NEW HAVEN 
_BEECHER & PECK, CONN. 


Send for description and histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS; 


BRIDGEPORT, CONN. 

















MARKING MACHINE. 


Weare making a specialty of fitting up proper 
fixtures to NEATLY and. RAPIDLY ROLL on, FLAT, 
ROUND OR OVAL finished surfaces of IRON, ST EEL 
or BRASS, TRADE MARKS, NAMES, OR ORNAMENTAL 
DEVICES. We give be low representative concerns 
in their lines that are using them. Over 200 are in 
Collins Co., on axes; Morse Twist Drill Co., 
on drills; Wiley & Russell, on taps; Dueber Watch 
Case Co.; Bay State Arms Co.; Whitney Arms Co.; 
Snell Mfg. Co., on bits; Stanley Rule & Level Co.; 
Buffalo Hammer Co.; Kearney & Foot, files, 3 
machines. As to capacity, on table cutlery and 
twist drill 600 dozen pieces can be marked in 10 
hours. Correspondence solicited. Sample pieces 
or imperfections sent us will be marked with some 


DROP FORGINGS 35:20. 


BEECHER & PECK, NEW HAVEN CONN. =i 











ESTAB seg ey 1s4e2. die on hand to show what can be done. 
ep o-A DWIGHT SLATE MACHINE CO., 
ROBER 2 Ol fo’ ‘tl : HARTFORD, CONN. 
NEEDY Ms LUSCOMB & COREY, 




















NEW BEDFORD, MASS. 
Mfrs. of 


UPRIGHT DRILLS, 


SPECIAL 


Machinery & Tols. 


This machine will drill to the 
center of 16 inches, 

The spindle can be fed by 
either HAND or FOOT, and has a 
vertical movement of 11 inches. 
Also an entirely new teed ar- 
rangement, 

Cone has four changes and all 
moving parts are balanced and 
4 capable of standing high speeds. 

™, Itis very stiff and heavy and is 
ie) ) made for do ung fire first-class work. 


MAG 














PUMPS OF EVERY 
DESCRIPTION. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 

North Adams, Mass. 


SIMPSON’S CENTRIFUGAL SEPARATOR 
3 AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Ete. 

Also Keystone Feed-Water 
Heaters and Purifiers. Key 
stone Belt Pumps, ‘Senmeele 8 
Centrifugal Evhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


KEYSTONE ENGINE AND 
~§ MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS., PHILA. 

Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St.. N. Y. 





GRAPHITE 


LUBRICATING GREASE. 





Joseph Dixon Crucible Co., 
Manufacturers Peneils and Graphite Specialties, 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 














MANUFACTURERS OF GEARED CHUCKS. 
Jaws Reversible. 
LATHE and DRILL pirete:""cenacir| 


WESTCOTT CHUCK CO,,0N001 11 











> “ 

1088 t 108% “ 
HUCKS|: = 

‘ i « 1934 * 

en 25% “* 

SEND FOR CATALOGUE. “4 3 





Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 


eae 
a 


Jacks, Valves, 


FITTINGS, 
Vault Elevators, Ete., Eto. 
WATSON & STILLMAN, 


= 204-210 E, 43d St., N. Y. 


IMPROVED INDEPENDENT CHUCK. 
Made by THE E. HORT cogle te ag N CO., 
Windsor Locks, Conn., U.S. A 
SEND FOR ILLUSTRATED CATALOCUE. 


A] P ~i 
SEND FOR 


“ih iiflinewett IgweeTLcAn? © 
a NEW CATALOGUE. A NEW CATALOGUE OF 


THE yongay PETE MFC. C8./CUSHMAN CHUCKS 
CHAMPION INDPT. CHUCKS. intl seohsoa 


Containing new designs. Sizes and prices sent free 
An entirely new line of small Chucks provided with on application to the 
8 or 4 Indpt. reversible steel jaws. The best 


Chuck in the market for foot lathes. CUSH MAN CHUCK Co. 
7 


Ask for our Champion Indpt. Chucks at your 
dealers or write to am . sie HARTFORD, CONN. 


THE D.E. WHITON MACHINE CO. 



































Emery Wheel Tool Grinder, 
NEW LONDON, CONN. 55 Styles & Sizes. SPRINGFIELD 
Guaranteed Glue & Emery 
Satisfactory, , Wheel Co. 
y Spring- 
field, 
0’: . 4 dGirelar meena 


Patented: Sept. 
1883. 


gem PRICES$450°°% UPWARD 
a ,p0Pe° UNIVERSAL F RADIAL DRILL C0 








thoroughly teste a 
é and practical. A set 
\ of five will ream any 
jj | possible size, from 

“4 18-16 to 4% inch. 


“HUOM AHL 
ONILWAH 
SJUDAIIG I9IVAA 








PATENT UNIVERSAL SCREW-CUTTING CENTER 








Send for Circular. DEPTH ANGLE AND 
CRANSTON & 00,, 67 PARE STREET, N.¥. |J-weeneco., TWIST DRILL GAUGE. 
Quicx-Action VISES. 
For Pattern Makers and Wood Workers. 
WyYmMaNn & CORDON, 
WORCESTER, MASS. 
DROP FORGINGS. 


THE AERATED FUEL COMPANY, Springfield, Mass. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
ALL OIL BELOW BURNERS ! 


REPRESENTED BY aS 

WM. PICKETT, SON & CO., 170 Lake St., Chicago: and St. Louis. g 
W. S. COLLINS, 171 Broadway, New York. } 
CHILION JONES, Gananoque, Can. G. M. SMITH, Los Angeles, Cal. . Sept. 29, 1885. 

ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. SS cays PG 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. July 23, 1889. : 
. We will replace in. Stock or Mutual Companies any Insurance canceled on account 

of ‘using this System, when installed according to Our plans. 


FINISHED 


HEXAGON NUTS. 


Accurate to Gauge. 


Orders Peomptly Filled. 


TRUMP BROS. M'CH CO., 


Wilmington, Delaware. 

























NEW 


STANDARD 
PUNCHES. 


S SOMWHOIY a7 
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Iron and 


SOLDERIN 


Steel 
may be done without 


causing RUST 


by using our Non-Corrosive Soldering Fluid. 

Sample Bottle, prepaid, for ro centée 
FOR SALE BY ALL DEALERS. 

STERLING ELLIOTT, NEWTON. MASS. 


CYLINDER BORINC AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends af same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 


1001 & 1003 Hamilton St., Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Sedtora, mass. 


Morse Patent Straight-Lip Increase Twist Drills, 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








Flather Planers. 


22, 24, 26 and 30 inch. 


VERY HEAVY AND POWERFUL. 








SUPERIOR IN QUALITY. 


MODERATE IN PRICE. 


HILL, GLARKE & 00, 


(56 OLIVER STREET, BOSTON, MASS. 





F, E. REED, 
ry Mass. 





a B .athes ne pe Lathes, Foot Lathes, Upright Drills 
es. Agents, MANN. 
STREET, NEW YORK. 


NNING, MAXWELL 


MOORE. 1 ill aby 
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|L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 


SEND STAMP FoR Fut. List. 
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“E clipse’ ' Hand Pipe- Cutting Machines. 











No. 1.—Powerful, inex- 
pensive, simple in construc- 
tion. Cuts and screws pipes 
Y to 2-inch. Easily carried 
about. pita aaa 


“ECLIPSE” Nos. 2 and 3. 
These are powerful and most 
eLicient 
machines 
Sor cutting 
large 
PIPES, with which one man can 
easily cut off and thread6-inch pipe. 
No. 2 Cuts and Screws 24% to gin. 
No. = . 2% to in. 
it will pay you to write us for 
particulars. 
PANCOAST & MAULE, 
[Mention this paper.) Philadel, Uphia. 
Ba We also build Power Machines. 











Lathes, 
Planers, 
Drills, 
Slotters, 


i P Ete. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 
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GERMANTOWN JUNCTION E 
PHILADELPHIA 

DUPLEX PUMPS sin sai S 

EVERY SERVICE| O 





gy SHAPING MACHINES 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 













SHELLENBACK PULLEY LATHE. 
Pulleys Turned and Bored Simultaneously. 
=" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 


COILS & BENDS 


— OFr— 
IRON, 


BRASS and 
COPPER 


PIPE. 
ALL STYLES, 








THE NATIONAL PIPE BENDING CO., 


82 River Street, 


NEW HAVEN, CONN. 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR, AND 
COST OF COTTON-WASTE. PRE- 
ae DRIPPING AND SPATTER- 





A Positive FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST GoNveR IENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
F\ equally well in every possible position. 


Lackawanna Lubricating Co,, 











41 Coal Exchange, Seranion, Pa. 
Worcester, Mass. 


W. C. a & C Me Manufacturers of 





Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 

" AND RAPID DRILLING. 
MADE WITH 

1, 2,3, 4 and 6 Spindles, Sensitive Feed. 

1,2,3,4and6 ‘* Automatic “ 


To drill from 0 to 1-2 in. holes. 

Have many new and original im- 
provements. 

Are Powerful, Sensitive, Accur- 
pee Durable, and have extra capa- 

city. emake a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 
it will pay you. 


W. P. NORTON, 


Bristol, Conn. 


aa T 


For Reducing and Pointing Wire 
i abet pesto TO POINTING WIRE 
S AND WIRE FOR DRAWIN 


For bee or Information, peel the 
Manufacturer, 


18. W. ae ae “ 




















D. SAUNDERS’ SONS 


es OF L. ORIGINAL 
TRADE MARK. 


rIFE wma 4 Tain MACHINE 


BEWARE OF IMITATIONS. 
None genuine without our Trade-Mark and Name. 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use.a specialty. 





Send for Circulars, 


ONKERS, N.Y 





UFFALO FORGE Co. 


> 5 TR 





Lop 


AN <Z. a 


ome ( 
Er Becca FORGES. FURNACES &cH 
REATERS TE VENTILATING WHEELS.{¢ 


“ONY Uwe SS = 


LOWERS 
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H. B BROWN & CO. 


EAST HAMPTON, CT. 








ffi )-£-LONERGAN & CO. 
ain gy 211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 


POrPr 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalogue 
tree on application. 









P, BLAISDELL &CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working Machinery. 


IMPROVED IRON PLANERS afk 
specialty. Feed, panowber Feb 
9, 1886. Belt 
Shifter pat- 
ented Nov. 2, 
1886. 

140 
Union St., 


WORCESTER, 
MASS. 





NEW AND SECOND-HAND 


MACHINERY. 


FOR IMMEDIATE DELIVERY. 





114 in.x6 *. Engine Lathe, taper Hendey nev, 
2 14 in. x6 ft. Bl laisdell good. 

14 in. x6 ft. ns ” Star Tool Co. . good. 

14 in.xé ft. 6 - Fitchburg, new. 

15 in. x5 ft. wi 2d hand, good. 
‘ it a = e es ps Porter, new. 

5 I new. 
115 in.x6 ft. * - Lathe & Morse, good. 
116 in.x6 ft. sd “ Wright, new. 

16 in. x6 ft. she ss Fitchburg new. 

16 in. x6 ft. bad ” Shawmut, good. 

= 4 = i A oe Hendey, new. 

"i new, 
218 in. x8 ft. a “ Star Tool Co., good, 

18 in. x8 ft, ee id Fitchburg, new, 

20 in.x 10ft. ee Wright, new. 

a in. a8 i. . os Fitchburg, new. 

in,x right, new. 
3lin.x20 ft. “ mm L. W. Pond Sate. 
54in.x20 ft. Engine Lathe, Fitchburg, 

No. 2 Cabinet Turret, American Tool Co., — C 
114in. Trav. Head Shaper, Fitchburg, new. 
ay Shaper rank, Lodge, Davis new. 

in new 

1 22 in. x5 ft. light pat. Planer, Putnam, good 
1 24 in. x24 in. x6 ft. Fitchburg, new 
1 esis ae pad A. 
1a Semen aL 
xb5x . 

i ast ~ Pulley Machine, 1 head, Steyens, good, 
good 

1 No. 1 Universal Milling Machine, Eynon, new 
1 Die Sinker, new 


160 in. Horizontal Boring Mill, 


Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS, HIGLEY’S ‘COLD 
SAWING MACHINES. 

Also full line BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 
121 LIBERTY ST., NEW YORK. 





PHOSPHOR- 8) 50) 74 RC 
REO, evLOW co “ose 
BABBIT? 1 erase 


PAUL S.REEVES Qviiha 
760 S.BRrRoap ST. 


‘Cop 


& ~~ 


BRISTOL’S PATENT 


STEEL BELT LACING 


Makes a Smooth and Elastic Joint. 
Easily and Quickly Applied. 
No Spec iat Tools Re quired. 








Bristol Mig, ta. Waterbury, Ct. 
or 132 Nassau St., Room 56, N. Y. City. 











T,, Expanding Lathe Mandrels. 





Set of 8 MANDRELS takes 








| W.H. NICHOLSON & CO., 








from 1’ to 7//, 


WILKES-BARRE, PA. 





their kind. 
oil companies. 


"4 last year. Send for description to 








REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
They are the standard adopted by the American and Southern cotton 
Over 700 of our reducing valves were used by one car-heating firm 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLSFOR WORKINGIRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Autos 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tt ae an 


OHIO. 
Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
ae le Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. , 
Send for New Catalogue. © 


ACME, MACE 0. 


Manufacturers or * AGUS be 
























" ten 


l ip: 
ol ‘ 


anti 
i 





Cutting from 3-8 in. to 6 in. diameter. 


PAT. DEC. 5, 1882. 
Also SEPARATE HEADS and DIES. 


PAT. DEC. 4, 1883. 
PAT. AUG, 25,1885, 





THe OPEN SIDE IRON PLANERS 


GREATEST CAPACITY, HIGHEST ENDORSEMENT, 
QUICK RETURN, MODERATE reves 
EXTRA HEAVY. QUICK DELIVERY. 


DETRICK & HARVEY, 


BALTIMORE, MD. 








» BULL» Doge = —= The Almond Couplin 
\ ° SHARTLE rah PUL Feche _ NEW sii on 
yo ave — motion to replace 





quarter turn belts and bevel 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


NOISELESS. 








Can’t slip. No wrench required. 
Made vo 1-2” to 8” or larger. Send 
for sample order subject to approval. ee coe Penn cae oolic wa tx once. 


MANUFACTURED BY THE GILKERSON MACH. CO., Homer, N. Y. 


MIDDLETOWN (OHIO) MACHINE WORKS. a Agents, THE J, A. MacKINNON MACHINE CO., 22 Warren St,, N.Y, 


We have placed on the market a Holiow Chisel Mortising 
Machine which is just as good as our Planer Vise. Carriage 





BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Works, Etc., Ete. 


SOUTHWARK FOUNDRY & MACHINE CO., 




















PHILADELPHIA, PENNA. 

BOILERS. BLOWING a 
TANKS. REVERSING 
STEAM ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY | a PUMPS. 
CASTINGS. | __| STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


THE MILLES & JONES C0, 9 "rs" ME ACHINE TOOLS. 


WILMINCTON, ia ENT PLATE BENDING ROLLS FOR 

DELAWARE. ALL Boller Mak- 
ers, Bridge 
Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builders, 
~ Ete., Ete. 


STANDARD TOOL CO,, 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges. Screw 
Pitch and Center Gauges, H: ardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 

Pliers, Straight Edges, &c., &e. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


CASTINGS Re 


patterns. Soft castings for finishing. Patterns made to order, Parties requiring work are invited to 
correspond with us before buying elsewhere. Estimates submitted on application. 


THE ALLENTOWN FOUNDRY & MACHINE CoO.,, 


3RD and WALNUT STS., ALLENTOWN, PA. 





SIZES. 


























Rough and finished 
to order. All kinds 
of castings in green 
or dry sand and 
loam. Lape pt oC 








ESTE 


fre Corliss Steam Bi Fndine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 
INVENTOR OF THE CELEBRATED 

@ “CENTENNIAL ENGINE? 

Exhibited at the Philadelphia Exposition, 1876. 


99 
“CORLISS ENCINE. 
These works have been fully equipped, at great cost, with heavy special tools, of his 


DESICNER & BUILDER OF THE FAMOUS 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 





in workmanship, and interchangeability of parts, never before attempted in the line of steam | 


machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parse Vermcan Tupvuan Wate Loy Bows, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


and at very high pressure. 





| 





SAVE YOUR PATTERNS, BY USING 


Fraser's Improved Rapning Flates, 


They are cheaper and better than anything you can make, 
For Descriptive Circular and Price List, 


DONALD FRASER, MILWAUKEE, WIS. 





FROM 1-4 TO 15,000 LBS. WEIGHT. 


True to pattern, sound, solid, free from blow-holes and of un 
equaled strength. 

Stronger and more durable than iron forgings in any position or 
or any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheacs, Rockers, Piston. Heads, etc., for Locomotives. 

TEEL CASTINGS of every description. 
Send for Circulars and Bs. to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


PUNCHING = SHEARING MACHINERY 


< + BOILER MAKERS. ROLLS.. 
> N@w. Dory Maniracturwie es 
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SUZ. 
SAMs eis 
A dase as: 
a3 

Quick and handy in adjustme nt. Invalu- 
able for work on clipped pipe, in close coils 
and corners that cannot te reached with 
otuer wrenches. Made entirely of drop forged 


steel. Six size 


Campbell Printin g Press and Mfg. Co., Mfrs, 
160 WILLIAM ST., 








BALL AUTOMATIC CUT-OFF ENGINES, 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 45 CORTLANDT STREET. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES. 
In Use, Over 2,500. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
=> careful revision of alldetails. They are designed and 
constructed for heavy and continuous duty at medium 
or highrotativespeeds. Highest attainable Economy 
+ in Steam Consumption and superior regulation guar- 
= anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Tllustrated Circulars, with various dat. as to practical 
Es Steam Engine Construction and performance, free by 
ee mail. Address, BUCKEYE ENGINE CO., Salem, oe 

1s 10 TELEPHONE RY N. W. ROBINSON, 154 Washington St., Chicago, Ills. 
ALES AGEN 5! W. L. SIMPSON, 48 CORTLANDT STREET, X. Y. f ROBINSON & CARY, St. Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. . 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSINGS RENEWASLE-SEAT GLOBE, STRAIGRTWAY and CHECK VALVES 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier ; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TrRaP Co., 


“OTTO” GAS ENGINE WoHKS | TEARNS MFG G 


NEW TANGYE 





























SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 151 Monroe Street, 
Philadelphia. Chicago. 
J New York Agency,18 Vesey St. 


OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 

** Otto’? Gas Engines. 
VERTICAL 

66 Otto®? Gas Engines. 






7 
f 





Hi = 
ENGINES from 15 to 400 Horse Power 
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Hich Pressure. 
condensinge® Crpoung 


TUBULAR BOILERS. 


HEAVY FLY WHEELS 
A SPECIALTY. 

- IN SIZES UP TO 

@6 FT DIA. BY IN FT Facer 


FRICK COMPANY, bullets 


¢ ™ WAYNESBORO, PA. 














NON-CONDENSING, 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 




















TWIN CYLINDER 
** Otto’? Gas Engines. 
>=? COMBINED 
“OTTO '’ GAS ENGINES AND PUMPS, 
COMBINED 
“OTTO" GAS ENGINES AND DYNAMOS, 






Consume 25 to 74 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 





KEUFPEL & ESSER GO,, 127 FoLton st., NEW YORK, 


FACTORY: HOBOKEN, N. J. 


&c. 








‘SUPERIOR SWISS”? DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL. 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T’-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 












a NO BOILER. NOCOAL. 
NO ENGINEER. 
No Extra WATER RENT 
i or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


w Van Duzen Gas Engine CO., 
__- 60 E. 2nd St., CINCINNATI, O. 
The J. A. MACKINNON MACHINE C9., Agents, 22 Warren St, N. Y. 


MACHINERY ON HAND. 





l6in.x42in Planer, Rridgeport 

22 in.xd ft. i Wheeler, ; —_ 
24 iv. x5 ft. ” Ny. o. good order. 
wdin.x6 ft. sig Powell, new. 
30in.xsft. ‘each Atherton, Powel! & IL. & P. new. 
26in. x14 ft. at 

6--10-12-15 m Crank Shapers. 

15in. Hendey Shaper, good, 
15x20 in. Friction Sh: pers. 

2U-24-26 and 32 1n. Geared Shapers. 

tlin.xdft. Engine Lathe, Prentice Bros. new. 
I4in. x6 ft. = Blaisdell & Prentice Bros, * 
14in.x7 ft. Bogert, si 
l5in. x6 and & ft. Porter, es 
loin x6 and8 ft, MeMahon, * 


16 in. x8 ft. Prentice Bros. good as new. 
18 in. x10 ft. -< me ali eS |. 


13 in.x8 ft. Blaisdell, new. 
16-20 in. x6-8-10 & 12 ft. Bridgeport, “ 
18in. x8-10-12 ft. “ Different Makes, “ 
20in.x8-10-1tt. “ Ditterent Makes, “ 
20in. any length Bed “‘ Bridgeport, ed 
20 in. x12 ft. Wheeler, fair. 
241. xk-10-12 Br‘dgeport, new 
a in.xl?2 ft. Blaisde'l, cot 
24in.xle6 ft. New Have 

bee by daven, cheap. 
28in.x 4ft.Engine Lathe, N. Y.S. E. Co, 5 
28in. x14-16 & 18tt. Engine Lathes, F. & 8S, , Lena 
60 in. x20 ft. Engine Lathe, fair. 
26 & 50 inch Pulley Machine, Stevens, good 
Bement Car Axle Lathe, o 
Qin, Drill Davis, new 
20-23 25 28 inch Drills Blaisdell ow” 
2-25 vs 82 inch | “ ae “ 
42 in. Drill Bk. G. & Feed, N. Y.S. E.¢ 

5tt. Arm Universal! Radial Drill, @. &. Ce, acnd. 
Cabinet Turret Lathe, Lodge, Davis & Co. oar” 
No.2 Screw Machine, Brown & Sharpe, chea 
Ames Index Milling Machine, re 
No. land 3 Universal Miller, Brown & S : 
eo, eee ler, Brown & Sharpe, new. 


48 in. Gear Cutter, B. &C, fair order. 


24in. hucking Lathe, Harrington 
2-43-49 in. Turret ( hucking Mch., Bridgeport 
37 & Alin, Vertical B. & P. Mill, Brigeport, ’ 
ld in. stroke Slotter, n.4a7T, , 
Warren's Die Sinking Slotter, 

Cold Rolled Shafting in Stock, 
for what is wanted. 


rr. PP. BULLARD, 
62 College Place and 72 Warren Street, New York. 


good as new. 
new. 

“ 
Al. 
good as new, 
Send for List. Write 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS w° GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E, SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 








WESTON ENGINE CoO. 
i PAINTED POST, N. Y. 
<oT THE 


ARMSTRONG 


ENCINE. 


CORRECT IN 







and Price. 
5 to 75 H. P. 
40 Cortlandt St, 


NEW AND IMPROVED 
MILLING 


MACHINE. 


(ay Note the following new features: 

(ae Overhanging arm removed without 
taking off the sleeve. 

(23> Sleeve for the overhanging arm and 
the column cast in one piece. 


(@s- All movements operated from front of 
machine instead of under the table. 

1a Long bearings. Long and wide tables. 

(asx> Power feed entire length of table 

(@s~ Large spindles hollow their entire 
length. 

[a> Indexed feeds on all machines. 

[@ Large cones. wide belts. 

(a Each machine furnished with a vise. 

(> Built either plain, back geared or 
universal. 

(@ Write for prices, with cuts and full 
descriptions. 

—THE—— 


Lopes & Davis Macume Toot Co, 


CINCINNATI, OHIO. 
WESTERN BRANGH: 
68 & 70 SOUTH CANAL ST., 


New York Selling Agents, H. J. BARRON & C0, 








CHICACO. 


36 CORTLANDT ST., 
NEW YORK, 


Sole. Eastern Agents, 


JOHN J. METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACENT, 











ae _ 












— wih 


Lb, 






best wo DRILLs 


FOR — 
PROSPECTING» 


BAND FRICTION 


> MINING MACHINERY. 


‘enurroeK manr’e.co, CHICAGO. U.5.A. 








\ : 


q 










Cc 


THE LANE & BODLEY CO, 


HIGH PRESSURE, CONDENSING and 


OMPOUND 


EAST SIDE JOHN, Corner WATER ST. 
CINCINNATI. CEO. 








FRICTION 


CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


CHARACTERISTICS: 


Vise-Like Grip of Clutches Optionally Gradual or Sudden. 
Large Friction Surtaces Prevent Undue Wear. 
Disengagement of Clutches is Positive. 

Pulley Shaft Automatically Oiled. 


hey Have a Good Record. 


Machinists are Invited to Examine Peculiarities. 


ECLIPSE WIND ENCINE CoO. 


Send for New Catalogue. 


BELOIT, WIs. 





in every 
Shop in 
Send 10c. for Cata- 


TOOL AGENTS WANTED 


the United States. 

logue, Stationery &c, 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 98 Lake St., Chicago, Ill, 


THE PORTER-HAMILTON, 








———— ae 


= <= EES eat e j ae 
The best Engine in America for Heavy Work. 


WILLIAM TOD & CO., 


_—" ai aed 





Youngstown, Ohio. 





PATENTS 


awe mee 
THOMAS P. SIMPSON, Washington, 
D.C No atty’s fee until Patent ob- 
tained. Write for Inventor’s Guide, 










have 


guar 






} 
ball 


- iQ RE 


safety. 


27 Euclid Ave., 


Investigate the merits of the Reliance 
co: Safety Waier Columns, 
aS posted. Many ofthe largest corporations 


It pays to keep 


founa it profitable to discard the 


old appliances, and adopt these safe- 


There is always economy in 
Send for illustrated price-list. 


ds. 


LIANGE GAUGE COMPANY, 


Cleveland, 0. 








T FOUNDRY & MACHINE CO. 


ARLINGTON, N. J. 


Manufacturers of 


The “MUNZER ” 
Corliss Engine, 


SEND FOR CATALOGUE, 














BROWY & SHARE MIC. 0, 


PROVIDENCE, R. I. 


STANDARD 
INTERNAL and 
EXTERNAL 


] CYLINDRICAL CAUSE 


Standard Caliper 
Gauges, 


=| Standard 
—| Cylindrical 
Gauges, 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS. 
SHAPING 
MACHINES. 


TRAVELING 
HEAD. 









































o 
f i 16, 18 and 24 inch 
= — F Stroke. 
~ oun ~ Extra heavy and 
<< =o caer powerful, 
NEW YORK, PHILADELPHIA, CHICACO, PITTSBURCH, 
98 Liberty 8t. 705 Arch St. Phenix Building. Penn Building. 





METROPOLITAN AUTOMATIC INJ ECTOR. 


The most simple and reliable boiler feeder known. 
overs a wider range of ste hag any other automatic injector. 
orks equally well as a lifter or rfon- lifter. 
Re. starts itself, if feed for any cause is temporarily stopped. 
Metropolitan Injectors shipped responsible parties subject to 20 
days’ trial. 
Write for illustrated catalogue and prices. It will pay you. 


JENKINS BROS., GENERAL AGENTS. 


NEW YORK. BOSTON. PHILADELPHIA. 





CHICAGO, 





SHAPERS, ENCINE LATHES & DRILLS. 
)PLANERS. MILLING MACHINES. vw 


SHAPERS, 

=. 15” and 20” Crank, 20’, 26’’, $2’’ Geared 
ane LATHES, 

17’, 19” » 84/’, 27’, 32” & 38”. 

20 ine h sre Drills. 25 inch Back Geared, 

24 









an 
28, 32 and 40 inch Power Feed Drills, 


The Lodge & Davis Machine Tool C0., 
Manufacturers 
IRON & BRASS 
WORKING MACHINERY. 
WORKS, CINCINNATI, OHIO. 


Write for prices: it will pay you. - — 
Special attention given to com- — 
plete outfits. 





a 


ie SS 
IEW YORK, CH'IC4CO, BOSTON, PHILADELPHIA, 
115 Liberty St. 68 & 70 8. Canal St.. 23 & 25 Purchase St. 19 N, 7th St. 





E.E. CARVIN & CO. 
LAIGHT & CANAL STS., NEW YORK, 
MANUFACTURERS OF 


MACHINISTS’ TOOLS 


GOULD &. 


Newark, N. J. 


1 EBERHARDT, 





Willing Cutters, all Shapes and Sizes. 
Straight or Spiral Teeth. Width of face, 1-S in. 
to 3 in. Diameter, from 2 1-4 in. to 2 3-4 in, 
SEND FOR CATALOGUE, 


PATENT. ‘SHAPERS. 


an’. 30’ in stock, 
emake aa Be Bey Cc ‘U aa NG TO ORDER, 





AMERICAN _ MACHINIST 


[Ocroper 17, 1889 

















For ¢ deacrintion of the latest improvements in 
machinery and appliances for MILLING, SCREW 
THREAD CUTTING, BOILER PLATE PUNCHING and 
EXACT MEASUREMENTS, write to The Pratt & 
Whitney Co., Hartford, Conn., U.S. A., for the MACHI- 
NIST’S CATALOGUE. If interested in fast cutting 
tools for TURNING, THREADING AND DRILLING 
BRASS, ask for photographs of the HOWE FINISHING 
TOOL as applied to turret head machines. 


THE BILLINGS & SPENCER Co. HARTFORD CONN. 
MANUFACTURERS OF 


STANDARD MACHINE WRENCHES@ wy 
mae) -{e) i xe) -1e1 49 Ne) 2 Y Q 
BAR STEEL | 


| 
1 aoe 4 as | | uy 
“) Nal | | | | 


‘THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





ae, Qs 
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ows » 
S Y) BORING MILLS. 
a zZ 5 Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
S) & patterns of the late a ond Oe st des signs. 
2 - n ™ | SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
= (x) — 6) —- NEW SHOPS, PLAINFIELD, N. J. 
A = Oo 
<— o se c 
fe Oo nal 
ae ° z oe 3 a 
m4 “9 3 69) 
00 So 
(1 = + 9°) wow ” 
- tt} o a2 & & 
SE Tse tS 
- -— 
a 2 « 
) OFS DO 
Go wig @ 
— 
(x) ib ‘ s 
(5 ( I ) - ‘e) 
O ae 
Gear Wheels and Gear Cutting.—! make g¢g to 
order, or cut teeth on g blanks sent tome. O + os kinds. Of 





all size sto six ft. dm. Small « “op ers ¢ or large ones. | Fine 


or 
cheap g. Small cast g. Ready made bras: + ~y “niall a ee 
orices. 
g, $1. 


J. M. ALLEN, PreEsmDENT. 

Wm. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp VICE-PRESIDENT. 
J. B. PIERCE, 


~ 


Revel g with perfect planed te eth. Hand Book on 
Wastiities eo = slete. Terms reasc onabl le. Send for cat 
EO. B, GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
~ and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 





SECRETARY & TREASURER. 










THE G. A. GRAY CO, 


Cincinnati, Ohio. 


PLANERS. 








or anything in Mac *hinis sts 
or Supplies. AND ' 
a w. P. vavis, (LATHES 
: Rochester, N. Y. 
=, Works at North Bloomfield. A SPECIALTY. : 





6S. aS 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 








HIN INGTON. 
HIN carn CONN: 
Au Xo) -BOle)-m oe UMolele] ar 











Gl v.m.cARPENTER &__ 
PAWTUCKET.R.1. 














